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FOREST  CONDITIONS  IN  THE  GILA  RIVER  FOREST 

RESERVE,  NEW  MEXICO. 


By  Theodore  F.  Rixon. 


liOCATION  AND  BOl"NDARIE8. 

The  Gila  River  Forest  Reserve  was  established  by  proclamation  of  President 

McKinley  on  March  2,  1899.    .The  folloA\ing  is  a  statement  of  the  boundaries  as 

laid  down  in  the  proclamation: 

*' Beginning  at  a  point  on  the  boundary  line  between  New  Mexico  and  Arizona, 
where  it  Ls  intersected  by  the  north  line  of  township  five  (5)  south,  range  twenty-one 
(21)  west,  New  Mexico  principal  meridian,  New  Mexico;  thence  easterly  along 
the  township  line  to  the  northeast  comer  of  township  five  (5)  south,  range  sixteen 
(16)  west;  thence  southerly  along  the  range  line  between  ranges  fifteen  (15)  and 
sixteen  (16)  west,  to  the  southeast  comer  of  township  eight  (8)  south,  range  sixteen 
(16)  west;  thence  easterly  along  the  township  line  to  the  northeast  comer  of  town- 
ship nine  (9)  south,  range  fifteen  (15)  west;  thence  southerly  along  the  range  line 
to  the  southeast  corner  of  said  township;  thence  easterly  along  the  township  line 
to  the  northeast  comer  of  township  ten  (10)  south,  range  ten  (10)  west;  thence 
southerly  along  the  first  guide  meridian  west,  between  ranges  nine  (9)  and  ten  (10) 
west,  to  its  intersection  with  the  third  (3rd)  standard  parallel  south,  between  town- 
ships fifteen  (15)  and  sixteen  (16)  south;  thence  westerly  along  the  said  third  (3rd) 
standard  parallel  south  to  the  southwest  comer  of  township  fifteen  (15)  south, 
range  sixteen  (16)  west;  thence  northerly  along  the  range  line  to  the  northwest 
comer  of  said  township;  thence  westerly  along  the  township  line  to  the  northeast 
comer  of  township  fifteen  (15)  south,  range  nineteen  (19)  west;  thence  southerly 
along  the  range  line  to  its  intersection  with  the  third  (3d)  standard  parallel  south; 
thence  westerly  along  the  third  (3rd)  standard  parallel  south  to  its  intersection  with 
the  boundary  line  between  New  Mexico  and  Arizona;  thence  northerly  along  said 
boundary  line  to  the  point  where  it  intersects  the  north  line  of  township  five  (5) 
south,  range  twenty-one  (21)  west,  the  place  of  beginning/' 

TOPOGRAPHIC  FEATURES. 

This  reserve  includes  several  prominent  mountain  ranges,  the  principal  of  which 
are  the  San  Francisco,  the  Tularosa,  the  Mogollon,  and  the  Black.  The  most  conspic- 
uous is  the  Mogollon  group,  which  has  several  high  peaks,  the  most  prominent 
being  Mogollon  Mountain  and  Old  Baldy,  the  former  attaining  an  elevation  of 
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10.500  feet.  This  mass  of  rocks  rises  abruptly  on  the  west  side,  but  on  the  east 
radiates  in  numerous  directions.  It  is  drained  on  the  east  bv  the  West  Fork  of 
Gila  River  and  its  numerous  tributaries,  and  on  the  west  and  north  by  many 
streams  that  flow  in  rocky  canyons,  with  walls  in  places  several  hundred  feet  high 
and  very  precipitous,  to  San  Francisco  River. 

The  Black  Range,  the  main  divide  between  the  Gila  and  Rio  Grande,  is  a  long, 
broken  range  of  heavily  timbered  mountains,  in  places  approaching  an  altitude  of 
neariy  10.000  feet.  It  has  a  gradual  slope  to  the  west,  but  drops  off  abruptly  to 
the  east  ^ith  numerous  deep  and  rugged  canyons.  To  the  north  it  slopes  down 
to  fairiy  flat  and  rolling  mesas. 

The  southwest  comer  of  the  reserve  is,  generally  speaking,  a  rolling  country 
with  many  prominent  buttes,  and  is  without  trees  except  a  light  growth  of  scrub 
timber  in  patches.  The  extreme  southwestern  portion,  in  which  Mount  McMullen 
raises  its  barren  summit,  is  very  rocky  and  abrupt.  Here  the  country  drops 
perpendicularly  several  hundred  feet  into  a  desert  tributary  to  San  Francisco  River, 
which  lies  distant  20  miles  or  more  to  the  west. 

The  reserve  as  a  whole  is  well  watered,  all  the  streams  from  the  mountain 
ranges  carrying  a  considerable  flow  for  a  long  distance  beyond  the  forest  regions. 

The  main  streams  that  rarely  go  dry  and  can  be  relied  upon  during  the  dry 
season  are  the  following:  The  San  Francisco,  the  Tularosa,  the  Xigretto,  the  Copper, 
the  Silver,  the  Mineral  (the  last  three  only  above  the  canyons) ,  and  the  Whitewater, 
all  tributary  to  the  San  Francisco;  the  West  Fork,  the  North  Fork,  and  Iron  and 
Willow  creeks,  Gilita  Diablo  Canyon,  the  East  Fork,  Beaver  Creek,  Turkey  and 
South  Diamond  creeks,  Black  Canyon,  McKinley  Creek,  McKnights  Canyon  (the 
last  two  running  all  the  year  to  within  8  miles  of  the  southern  boundary  of  the 
reserve),  and  Beaver  Creek,  all  tributary  to  the  Gila.  Numerous  other  streams 
flow  after  heavy  rains,  but  soon  dry  up  or  sink,  so  that  no  reliance  can  be  placed 
upon  them  for  water  supply. 

ROADS  AXD  TRAILS. 

The  reserve  is  traversed  by  fair  roads  and  trails,  which  follow  the  valleys.  The 
main  road  from  Silver  City  to  Socorro  enters  the  reserve  near  the  southwest  comer, 
in  T.  14  S.,  R.  18  W.,  runs  thence  up  Duck  Creek,  crossing  Big  and  Little  Dry 
creeks;  thence  goes  over  the  divide  to  San  Francisco  River,  which  it  follows 
northward  to  the  post-office  at  Frisco;  thence  crosses  over  to  the  Tularosa 
at  Joseph  and  runs  northeastward,  leaving  the  reserve  in  T.  5  S.,  R.  16  W. 
Several  branch  roads  extend  eastward  from  this  main  road,  the  most  important 
being  that  which  passes  up  the  Whitewater  to  Graham;  two  others  leave  at  Alma, 
one  of  which  follows  Mineral  Creek  to  Cooney;  the  other  follows  the  divide  between 
Silver  and  Whitewater  creeks,  and  drops  down  to  Silver  Creek  at  Mogollon;  thence 
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it  runs  up  Silver  Creek  to  its  head,  and  goes  around  the  heads  of  Mineral  Creek 
and  of  the  waters  tributary  to  the  West  Fork  of  the  Gila,  finally  passing  close 
to  the  southwest  corner  of  T.  9  S.,  R.  16  W.,  where  it  connects  with  a  road  from 
Socorro  which  enters  the  reserve  near  the  southeast  comet  of  T.  7  S.,  R.  16  W.; 
the  last  road  runs  in  a  southerly  direction,  extending  down  the  North  Fork  of 
the  Gila,  and  finally  connecting  with  the  stage  road  from  Silver  City  at  the 
village  of  Gila. 

Another  road  leaves  Gila  River  at  the  jimction  of  the  North  and  East  forks, 
runs  southward  and  southeastward  to  Sapello  Creek,  follows  Sapello  Creek  to  its 
head,  crosses  a  low  divide  to  a  branch  of  Mimbres  River,  and  reaches  the  railroad 
at  Santa  Rita. 

Another  road  runs  up  the  East  Fork  of  Gila  River  and  leaves  the  reserve  at 
the  northwest  comer  of  T.  10  S.,  R.  12  W.  Another  leaves  the  Mogollon  stage 
road  near  the  center  of  T.  14  S.,  R.  19  W.,  and  runs  in  a  southwesterly  direction 
over  to  Mule  Creek,  and  thence  southward,  passing  Mount  McMullen  to  the  west, 
and  crossing  the  southern  boundary  of  the  reserve  near  the  southeast  comer  of 
T.  15  S.,  R.  21  W.  A  road  from  Holbrook,  Ariz.,  enters  the  reserve  in  T.  6  S., 
R.  21  W.,  and  forks  after  reaching  Luna,  one  branch  going  southwestward  down 
Blue  River  in  Arizona,  and  the  other  leading  along  the  township  line  fo?"  about 
3  miles  due  east,  then  turning  northeastward,  and  finally  going  to  Socorro. 

Numerous  cow  trails  follow  the  main  streams  that  flow  westward  from  the 
divide  of  the  Black  Range,  two  of  which,  viz,  those  extending  up  Diamond 
Creek  and  McKnights  Canyon,  cross  over  the  Black  Range  and  lead  to  a  mining 
settlement  farther  east.  A  recently  cut  trail  starts  at  the  head  of  Silver  Creek, 
traverses  the  summit  of  the  Mogollon  Mountains,  follows  the  divide  between 
Mogollon  Creek  and  West  Fork  of  Gila  River,  and  finally  dropping  down  to 
Little  River,  follows  it  to  its  connection  with  West  Fork  of  Gila  River  at  a 
point  near  Hot  Springs,  in  T.  15  S.,  R.  13  W. 

A  trail  also  leaves  Luna  in  a  southerly  direction  and  after  crossing  the  San 
Francisco  Range  takes  an  easterly  course,  stopping  at  the  post-office  at  Frisco 
on  San  Francisco  River. 

AGRICl  LTURK. 

Agriculture  is  carried  on  extensively  along  San  Francisco  River  and  there  are 
a  few  farming  settlements  along  Gila  River.  These  settlers  formerly  found  a 
ready  market  for  all  their  produce  in  the  mining  camps  at  Cooney  and  Mogollon, 
but  several  of  these  camps  have  closed  down  within  the  last  year  or  two,  and  the 
market  in  this  direction  has  thus  become  restricted,  so  that  the  settlers  have  been 
obliged  to  look  elsewhere.    The  main  crops  raised  are  alfalfa  and  com.    The  prices 
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genendly  obtained  Taiy  considerably,  ranging  from  $15  to  $40  a  ton  for  hay,  the 
price  increasing  with  the  distance  from  market  and  the  urgency  of  requirement. 

The  settlers  along  the  San  Francisco  near  Pleasanton  and  Ahna  are  Mormons, 
while  those  at  Lower  Plaza  and  Frisco  are  mostly  Mexicans,  the  latter  owning 
and  operating  some  very  fine  farms  and  being  apparently  well  to  do.  Another 
large  Mormon  settlement  is  located  at  Luna  near  the  northwest  comer  of  the  reserve. 
Luna  is  one  of  the  oldest  villages  in  the  region,  and  is  the  seat  of  an  important 
industry  in  farming,  cattle,  and  horses.  A  great  drawback  is  lack  of  water,  though 
water  could  be  readily  obtained  were  there  sufficient  capital  available  to  construct 
irrigation  works. 

On  upper  Gila  River,  a  short  distance  above  the  junction  of  North  Fork  and 
Elast  Fork,  is  a  sununer  resort  known  as  Gila  Hot  Springs,  which  is  much  visited 
from  all  parts  of  the  country  by  people  suffering  from  disease.  In  consecjuence  a 
small  settlement  of  Mexicans  has  located  a  short  distance  above  the  springs,  and 
considerable  improvement  has  been  effected  in  the  way  of  making  homes  and  farms. 
Numerous  scattered  farms  located  along  the  East  Fork  and  at  the  mouths  of 
some  of  its  many  tributaries  are  occupied  by  Mexicans,  whose  source  of  existence 
is  a  very  puzzling  question,  for  with  the  exception  of  a  few  disconsolate  burros 
nothing  alive  is  seen  around  their  adobe  buildings. 

In  T.  5  S.,  Rs.  16  and  17  W.,  and  immediately  around  Joseph,  another  thriving 
settlement  has  grown  up,  but  while  at  Joseph  the  settlers  are  mostly  Mormons,  at 
Tularosa  they  are  wholly  Mexicans.  The  Mormons,  however,  devote  most  of  their 
time  to  horse  and  cattle  raising,  while  the  Mexicans  attend  to  the  cultivation  of 
their  farms. 

Agriculture  is  carried  on  to  a  limited  extent  only  along  such  of  the  main  streams 
as  rarely  run  dry,  no  large  agricultural  area  existing  anywhere  within  the  confines 
of  the  reserve.  With  the  introduction  of  reservoirs  and  irrigating  ditches  the  amount 
of  available  agricultural  land  could  be  largely  increased,  but  as  the  market  for  the 
products  t)f  this  district  is  so  distant,  being  in  no  instance  less  than  ^  miles  away, 
the  cost  of  putting  new  land  under  water  would  not  pay. 

.      GRAZING. 

Grazing,  the  most  important  of  the  industries  of  this  region,  requires 
careful  attention  and  supervision  to  prevent  the  almost  inevitable  result — the  total 
destruction  of  the  grass  roots  by  overstocking.  This  destruction  acts  disastrously 
in  more  than  one  way.  In  an  area  where  the  roots  have  been  entirely  trampled 
out,  the  springs,  which  at  one  time  flowed  continuously,  are  practically  dry.  while 
the  flood  waters,  no  longer  retained  and  allowed  to  gradually  seep  off.  nish  away 
in  a  few  moments.  The  grass  is  obviously  as  important  to  the  lower  lands  as  the 
timber  is  to  the  mountains. 
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In  T.  9  S.,  R.  15  W.,  a  large  area,  which  was  entirely  given  up  to  sheep,  has 
been  overstocked,  with  the  result  that  about  half  the  township  is  a  barren  desert, 
not  a  blade  of  grass  being  seen  and  even  the  roots  being  entirely  destroyed.  When 
the  wdnd  blows,  the  sand  and  soil  rise  in  vast  clouds.  I  have  been  informed  that 
this  district,  previous  to  the  advent  of  the  sheep,  was  a  fine  grazing  area  covered 
with  the  most  succulent  grasses. 

A  district  around  Tularosa,  Joseph,  and  Frisco  is  in  a  somewhat  similar  state, 
but  the  conditions  are  not  so  bad.  Here  there  has  been  overgrazing  by  both 
cattle  and  sheep,  and  unless  the  number  of  animals  is  greatly  reduced  the  result 
will  be  the  same  as  in  T.  5  S.,  R.  16  W.  All  the  country  tributary  to  the  East  Fork 
of  Gila  River  is  covered  with  a  fine  growth  of  grass,  as  is  the  west  slope  of  the  Black 
Mountains,  but  the  remainder  of  the  reserve  is  carrying  too  many  cattle.  If  the 
herds  are  not  reduced  for  a  sufficient  time  to  allow  restocking  with  grass  the  area 
will  be  ruined  as  grazing  land. 

MINING   INDUSTRIES. 

The  mining  industries  in  the  reserve  are  confined  to  the  Mogollon  Mountains 
and  practically  to  T.  10  S.,  R.  19  W.,  in  what  is  commonly  called  the  Cooney 
mining  district,  although  a  few  prospects  extend  into  T.  11  S.,  R.  19  W.,  on  South 
Fork  of  Whitewater  Creek.  Settlements  of  considerable  size  have  sprung  up  on 
Mineral  Creek  at  Cooney,  and  on  Silver  Creek  at  Mogollon,  but  during  the  last 
few  years  five  of  the  producing  mines  have  closed  down,  leaving  in  operation  only 
one,  located  about  a  quarter  of  a  mile  above  Cooney.  The  reason  for  this  is,  pre- 
sumably, that  the  ore  is  of  low  grade  and  the  cost  of  transportation  of  the  con- 
centrates to  the  nearest  shipping  point.  Silver  City,  distant  about  90  miles  over 
a  rough  road,  consumes  practicaUy  all  the  profits.  The  advent  of  railroad  facili- 
ties would  undoubtedly  again  bring  the  district  to  the  fore,  but  there  is  little  pros- 
pect of  that  in  the  near  future,  as  the  territory  is  practically  nonproductive 
agriculturally  and  the  only  freight  would  be  the  ore  from  Cooney  district. 

I^OGGING. 

Logging  operations  have  been  carried  on  in  a  desultory  manner  for  some 
years  in  different  parts  of  the  reserve,  principaUy  in  Tps.14  and  15  S.,  R.  21  W., 
T.  10  S.,  R.  19  W.;  T.  15  S.,  Rs.  11,  12  and  13  W.,  and  T.  14  S.,  R.  13  W.  The  only 
lumbering  operations  at  present,  however,  are  in  sees.  34  and  35,  T.  15  S.,  R.  13  W., 
where  two  small  sawmills  are  located,  one  in  sec.  2,  T.  16  S.,  R.  13  W.,  one-eighth 
mile  south  of  the  reserve,  and  the  other  near  the  center  of  sec.  34,  T.  15  S.,  R.  13 
W.,  the  machinery  for  which  has  recently  been  installed. 

A  sawmill  near  the  headwaters  of  Trout  Creek,  close  to  the  comers  of  sees. 
19,  20,  29,  and  30,  T.  15  S.,  R.  13  W.,  has  been  burned. 
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The  following  sections  in  this  township  have  been  logged  over,  or,  in  other 
words,  the  best  trees  have  been  cuUed  out  in  such  a  manner  as  to  endanger  the 
balance  of  the  timber  left  standing,  besides  leaving  an  opportunity  for  fire  to  do 
serious  damage  to  or  destroy  a  magnificent  body  of  timber  standing  immediately 
west:  NE.  }  and  S.  J  sec.  30,  N.  J  sec.  31,  sec.  29,  N.  J  and  SE.  }  sec.  32,  sec.  33 
(except  E.  J  of  NE.  J),  and  most  of  SE.  J  sec.  34.  In  aU,  about  5  miUion  feet 
B.  M.  have  been  cut  or  destroyed,  leaving  considerable  fine  timber  standing. 

On  Sapello  Creek,  in  this  same  township,  two  or  three  mills  were  once  located, 
but  have  long  since  been  removed  or  destroyed  by  fire.  Their  operations  were 
confined  to  the  timber  standing  immediately  along  the  edges  of  the  creek  bottom, 
and  the  amount  cut  was  very  small,  probably  not  exceeding  IJ  miUion  feet  B.  M. 
in  aU,  scattered  along  from  sec.  29,  T.  14  S.,  R.  13  W.,  to  sec.  8,  T.  15  S.,  R.  12  W., 
where  the  remains  of  an  old  sawmill  may  yet  be  seen. 

The  timber  which  originaUy  stood  along  the  creek  bottoms  in  sees.  19,  24, 
25,  and  26,  in  the  same  township,  has  also  been  removed,  together  with  the  timber 
along  the  bottoms  of  Mimbres  River  and  McKinley  Creek  in  sees.  20,  29,  31,  32, 
33,  and  27,  T.  15  S.,  R.  11  W.  All  of  this  latter  timber  was  removed  and  cut  up 
into  lumber  some  years  ago  for  Government  purposes  in  the  construction  of  forts 
farther  south,  the  total  amount  removed  being  probably  not  over  1  miUion  feet  B.  M. 

InT.  14S.,  R.  21W.,  the  foUowing  area  has  been  fairly  ciit  over  by  a  mill 
which  some  years  ago  was  located  near  the  center  of  sec.  35,  T.  14  S.,  R.  21  W., 
viz,  sees.  27,  26,  25,  34,  and  35,  in  the  same  township,  and  sees.  2,  3,  10,  11,  14,  15, 
23,  and  24,  in  T.  15  S.,  R.  21  W.  The  only  timber  removed  was  that  growing  along 
the  creek  bottoms  and  on  level  benches  like  sees.  14  and  23.  The  hill  lands  were 
covered  for  the  most  part  with  scrub  oak  and  juniper,  and  only  the  best  of  the 
juniper  was  sawed  for  posts.  This  mill  probably  cut  1  milUon  feet  B.  M.,  so  that 
the  scattering  nature  of  the  timber  can  be  easily  comprehended. 

In  T.  10  S.,  R.  19  W.,  in  the  Cooney  mining  district,  nearly  all  the  timber 
on  Silver  Creek  has  been  removed,  as  well  as  that  on  Mineral  Creek  up  to  a  point 
where  the  road  crosses  over  into  Copper  Canyon,  and  for  at  least  3  miles  up  Copper 
Canyon  close  to  the  east  line  of  this  township,  where  originallj^  stood  a  small 
sawmill,  long  since  removed.  The  sawmill  company  at  Cooney  is  now  operating 
a  camp  farther  up  this  stream  and  hauUng  the  logs  to  Cooney,  a  very  expensive 
and  slow  method  when  the  condition  of  the  roads  is  taken  into  consideration. 
A  sawmill  has  recently  started  about  1  mile  from  the  head  of  the  creek,  with  the 
intention  of  cutting  the  remainder  of  the  timber  on  that  stream. 

The  timber  in  this  township  was  mostly  on  the  creek  bottoms  and  steep 
side  hills,  the  summits  of  the  divides  being  generally  bare  or  covered  with  scrub  oak. 
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The  method  of  logging  is  bad.  Instead  of  removing  only  the  timber  imme- 
diately along  the  canyon  bottoms,  loggers  should  be  required  to  cut  the  timber 
also  on  the  steep  hillsides  up  to  the  top  of  the  divides,  for  their  present  method 
of  culling  the  canyons  endangers  the  timber  on  the  side  hills  from  fires  started 
among  the  tops  and  brush  of  the  timber  already  logged,  the  natural  result  being 
that  a  fire,  once  started,  would  immediately  rush  up  the  hillsides,  destroying 
all  the  timber  in  its  path. 

Other  reasons  why  the  operations  of  loggers  should  be  confined  to  a  smaller 
area  and  conducted  more  systematically  are  that  the  timber  left  standing  is  more 
difficult  to  log  afterwards,  and  that  the  trees  are  exposed  by  the  removal  of 
their  companions  to  the  effects  of  wind  and  drought  to  a  much  greater  extent 
than  formerly,  so  that  many  of  them  are  lost. 

Along  Gila  River  are  large  bodies  of  merchantable  timber  which  can  be 
logged  only  by  railroads,  the  construction  of  which  will  not  be  so  expensive 
as  their  maintenance,  because  of  continual  floods  from  cloud-bursts.  The  only 
feasible  routes  are  up  the  canyons,  which  have  no  grades  that  will  seriously  affect 
the  running  of  modem  logging  engines,  whose  faciUties  for  climbing  steep  grades 
are  such  that  they  have  brought  within  reach  nearly  all  timber  previously  deemed 
inaccessible. 

The  greater  part  of  this  reserve  can  be  logged  only  by  sawmills  located  at 
prominent  and  convenient  points,  whence  wagon  roads  can  be  constructed  to  haul 
the  lumber  to  markets.  The  company  operating  steam-logging  roads  into  timber 
belts  from  its  mills  would  thus  be  able  to  cover  considerable  territory,  and  to  con- 
siderably reduce  the  cost  of  hauling  logs  to  the  mills.by  means  of  wagons  and  teams. 

REFORE8TATIOK. 

Wherever  the  yellow  pine  has  been  logged  clean,  the  young  growth  on  the 
lower  lands  is  inevitably  yellow  pine,  which  is  growing  very  rapidly  in  places. 
Especially  is  this  noticeable  on  the  Mimbres,  McKinley,  and  other  tributaries  on 
the  south  boundary  of  the  reserve,  showing  that  under  ordinary  conditions  this 
species  of  timber  may  be  made  to  restock  the  land  when  the  older  timber  is 
removed. 

With  regard  to  the  young  growth  which  springs  up  after  a  fire,  observations 
could  not  be  made  on  account  of  the  limited  area  of  the  burned  zone  and  the  recent 
occurrence  of  the  fires.  However,  upon  the  summits  of  the  Black  Range,  signs  of 
ancient  bums  can  be  detexjted,  and  in  aU  cases  growtlis  of  quaking  aspen  have 
immediately  taken  possession  and  growTi  so  thickly  and  so  rapidly  as  to  crowd 
out  all  other  species. 

10338— No.  3U— a5 2 
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The  young  growth  throughout  the  alpine  and  mountainous  regions  is  white 
fir,  red  fir,  limber  pine,  spruce,  and  balsam,  and  the  proportion  of  reproduction 
is  in  the  order  named.  The  red  fir  descends  the  mountain  sides  farther,  and  the 
younger  growth  is  consequently  found  at  much  lower  altitudes  along  the  north- 
facing  walls  of  all  the  canyons  than  is  any  other  timber  except  yeUow  pine. 

At  the  lower  altitudes  the  second-growth  timber  is  very  limited.  However 
close  their  proximity  to  streams,  the  different  species  of  cottonwood,  walnut,  ash, 
alder,  box  elder,  and  sycamore  reproduce  themselves  to  a  limited  extent  only, 
mostly  in  shady  places  along  deep,  rugged  canyons,  very  few  being  found  growing 
in  the  open,  exposed  to  the  direct  rays  of  the  sun.  All  of  these  varieties  are  indig- 
enous to  the  soil,  and  no  difficulty  is  experienced  in  raising  them  in  any  locality 
so  long  as  water  can  be  obtained  to  irrigate  them  during  the  earlier  stages  of  growth. 

FOBE8T  FIBE8. 

This  reserve  has  suffered  very  little  from  fires.  The  only  areas  at  all  affected 
are  a  small  patch  on  the  MogoUon  Mountains  of  about  550  acres,  and  another  on 
the  summit  of  Eagle  Peak  not  exceeding  1,090  acres.  In  both  instances  the 
timber  was  killed  but  not  entirely  consumed,  so  that  it  is  gradually  rotting,  falling, 
and  encumbering  the  ground  with  a  large  amount  of  litter,  which,  if  not  attended 
to,  may  be  the  means  of  starting  a  more  serious  conflagration  during  an  excep- 
tionally dry  season. 

HUMUS,  liITTER,  AND  UNDERBRU8H. 

The  depth  of  humus  is  slight,  the  lowlands  being  entirely  devoid  of  it.  The 
Utter  and  the  underbrush  among  the  alpine  timber  are  very  heavy,  having  accumu- 
lated for  ages.  One  class  of  timber,  having  reached  maturity,  decays,  dies,  and 
faUs,  only  to  be  supplanted  by  another  growth,  which  in  time  foUows  its  predecessor. 

The  underbrush  on  the  east  side  of  the  MogoUon  Mountains,  where  the  balsam 
fir  and  Arizona  spruce  thrive,  is  very  slight,  principally  because  of  the  intense 
gloom  due  to  the  thick  growth  of  timber,  and  the  snow  is  so  long  retained  in  the 
spring  that  the  young  seedlings  have  smaU  chance  of  growing  sufficiently  hardy  to 
resist  the  rigor  of  the  foUowing  winter.  In  this  balsam  and  spruce  zone  the 
trees  commonly  grow  sixty  to  an  acre,  but  in  places  where  these  species  have  died 
off  and  been  supplanted  by  quaking  aspen,  the  underbrush  immediately  thrives 
and  becomes  so  thick  as  to  be  nearly  impenetrable. 
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SPECIES. 

TreeJi  and  shnihs  indigenous  to  the  Oila  River  Forest  Reserve. 

Yellow  pine Pinua  ponderosa. 

Red  fir Pseudotsuga  taxif olia. 

White  fir Abies  concolor. 

Engelinann  spruce Pic^a  engelmanni  (red,  brittle  bark). 

Arizona  spruce Picea  franciscana  (soft,  gray  bark). 

Balsam  fir Abies  lasiocarpa. 

Arizona  pine Pinus  macrocarpa  (large-coned  var. ). 

Limber  pine Pinus  flexilis. 

Quaking  aspen Populus  tremuloides. 

Western  walnut Juglans  rupestris. 

F*iflon  pine Pinus  edulis. 

Alligator  juniper Juniperus  pachyphloea. 

Arizona  cypress Cupressus  guadalupensis. 

Black  Cottonwood. Populus  trichocarpa  (flat  stem  to  leaf,  same  as  aspen). 

Narrow-leaf  cottonwood Populus  angustifolia. 

Fremont  cottonwood Populus  fremontii  (broad  leaf  ^ 

Gambel  oak Quercus  gambelii. 

Rocky  Mountain  oak Quercus  undulata. 

Water  oak. 

Whke  alder Alnus  rhombifolia. 

California  sycamore Platanus  racemosa. 

Mountain  mahogany Cercocarpus  ledifolius  (two  species,  white  and  red). 

Fringe  ash Fraxinus  cuspidata. 

Box  elder Acer  negundo  (species  of  maple ). 

Western  black  willow Salix  lasiandra. 

Creeping  juniper Juniperus  alpina  (species  of  dwarf  juniper). 

Weeping  cypress. 
Weeping  cottonwood. 

Sagebrush Artemisia  tridentata. 

Manzanita. 

Greasewood Sarcobatus. 

Desert  willow Chilopsis  linearis  (found  just  south  of  reserve). 

Mesquite Prosopis  juliflora. 

EliEVATIONS  OF  TIMBER  ZONES. 

A  noticeable  feature  in  regard  to  the  timber  zones  of  the  three  main  ranges 
of  the  reserve,  viz,  the  San  Francisco,  the  Mogollon,  and  the  Black,  is  the  striking 
difference  in  the  distribution  of  the  different  species.  On  the  San  Francisco  and 
the  Tularosa  ranges,  for  instance,  the  heaviest  growth  of  mixed  timber  stands  on 
the  north-facing  hillsides,  while  the  southern  ones  are  practically  barren,  being 
given  up  to  scrub  growths  of  small  oaks  and  pinon  pine.  On  the  Mogollon  Moun- 
tains the  alpine  species  appear  in  their  heaviest  growth  on  the  eastern  slope,  while 
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on  the  Black  Range  they  are  found  only  on  the  western  slope.  On  the  Mogollon 
Mountains  the  yellow  pine  ascends  the  western  slope  of  the  range  very  nearly  to 
the  summit,  while  on  the  east  slope  it  does  not  reach  withm  500  feet.  On  the  Black 
Range  the  conditions  are  reversed.  The  main  cause  of  this  striking  difference  is 
that  each  range  has  a  gradual  slope  to  Gila  River,  the  one  to  the  east,  the  other 
to  the  west,  and  this  gradual  slope  is  naturaUy  the  more  humid,  since  precipitation 
takes  the  longer  time  to  flow  off  and  reach  the  main  channels.  Humidity  is  an 
absolute  necessity  for  the  prolific  growth  of  alpine  species;  wherever  the  slopes 
are  steep,  alpine  species  become  very  scanty,  and  are  generally  displaced  by 
timber  peculiar  to  a  more  arid  atmosphere,  such  as  oak,  juniper,  and  pifion  pine. 

AUitudinal  range,  in  Jeet,  oj  different  species  of  timber  in  the  MogoUan  Mountains. 


Species. 


l/owest 
altitude. 


Yellow  pine 5, 900 

Red  fir 6,500 

Balsam  fir 8,625 

Engelmann  spruce 7, 600 

Arizona  spruce 9, 300 

Quaking  aspen 8, 000 

Whit«fir 6,500 

Juniper 5, 000 

Cypress 5, 000 

White  alder I     5,000 


Highest 
altitude. 


9,000, 

10,250 

10,500 

9,250 

10,500 

10,000 

10,500 

8,250 

7,700 

6,250 


Species. 


Lowest 
altitude. 


Box  elder 5, 000 

Western  walnut 5, 000 

Cottonwoods I     5, 000 


F*ifion  pine 

Creeping  juniper. . . 

Gambel  oak 

California  sycamore. 

Fringe  ash 

Black  willow 


5,000 
9,000 
5,000 
5,000 
5,000 
5,000 


Highest 
altitude. 


6,250 
6,250 
6,750 
8,250 
9,500 
8,250 
6,750 
6,250 
7,400 


8rZE    AND    RATE    OF    GROWTH    OF    8PECIE8. 

Ai^rage  sizes  and  rates  of  growth  of  species  in  the  Gila  River  Forest  Resen^e. 


Variety. 


Height.    Diameter. 


Feet. 

Yellow  pine 86.  5 

Limber  pine 63 

Red  fir 102.75 

White  fir 61 

Engelmann  spruce : 64. 66 

Quaking  aspen 76.  5 

Arizona  spruce 93 

Balsam  fir ,    94.  5 


Average 80.24     17.72 


Growth 
per  year. 
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STAND  OF  TIMBER. 

The  Gila  River  Forest  Reserve,  if  the  totally  barren  area  is  not  taken  into 
consideration,  is  a  weU-timbered  region,  comparing  favorably  with  the  reserves  in 
Arizona. 

The  total  area  examined  approximates  3,640  square  miles.  Of  this,  2,593 
square  miles,  or  71 J  per  cent,  are  covered  with  merchantable  timber  of  extra  quality; 
2  square  miles  have  been  burned;  90  square  mile^,  or  2i  per  cent,  have  been 
logged;  and  955  square  miles,  or  26}  per  cent,  are  naturally  timberless. 

The  timber  of  the  reserve  amounts  to  a  total  of  5,867,169,750  feet  B.  M.,  giving 
an  average  stand  of  3,532  feet  B.  M.  per  acre  over  the  entire  timbered  belt. 

Total  merchantable  timber  in  the  GUa  River  Forest  Reserve. 

Feet  B.  M. 

YeUowpine 3,388,217,500 

Liinber  pine 84, 265, 7tO 

White  fir 380,625,000 

Red  fir , 1,664,375,000 

Spruce 267,061,500 

Balsam  fir 82,625,000 

Total 5,867,169,750 

Percentage  of  merchantable  species  in  the  Gila  River  Forest  Reserve. 

Per  cent. 

Yellow  pine 57. 75 

Limber  pine 1 .  43 

White  fir 6.49 

Red  fir 28.37 

Spruce 4.  55 

Balsam  fir 1. 41 
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Total  stand  of  timber^  in  feet  B.  M.^  by  species  in  each  township  of  the  OUa  River  Forest  Reserve. 


Township. 


Yellow  pine.   Limber  pine.    White  fir. 


T.  5S.,  R.  16Vr.. 
T.  5S.,  R.  17  VT... 
T.  5S.,  R.  18  W... 
T.  5  8.,  R.  19  W... 
T.  5  8.,  R.  20Vr... 
T.  5  8.,  R.  21  W... 
T.  6  8.,  R.  16  W... 
T.  6  8.,  R.  17W... 
T.  6  8.,  R.  18  W... 
T.  6  8.,  R.  19  W... 
T.  6  8.,  R.  20W... 
T.  6  8.,  R.  21  W... 
T.  7  8,  R.  16  W... 
T.  7  8.,  R.  17  W... 
T.  7  8.,  R.  18  W... 
T.  7  8.,  R.  19  W... 
T.  7  8.,  R.  20W... 
T.  7  8,  R.  21  W... 
T.  8  8.,  R.  16  W... 
T.  8  8.,  R.  17  W... 
T.  8  8.,  R.  18  W... 
T.  8  8.,  R.  19  W... 
T.  8  8.,  R.  20W... 
T.  8  8.,  R.  21  W... 
T.  9  8.,  R.  15  W... 
T.  9  8.,  R.  16  W... 
T.  9  8,  R.  17  W... 
T.  9  8.,  R.  18  W... 
T.  9  8.,  R.  19  W... 
T.  9  8.,  R.  20W... 
T.  9  8.,  R.  21  W... 
T.  10  8..  R.  low.. 
T.  10  8.,  R.  11  W.. 
T.  10  8.,  R.  12  W.. 
T.  10  8.,  R.  13  W.. 
T.  10  8..  R.  14  W.. 
'  T.  10  8.,  R.  15  W  . 
T.  10  8.,  R.  16  W.. 
T.  10  8.,  R.  17  W.. 
T.  10  8.,  R.  18  W.. 
T.  10  8,  R.  19  W.. 
T.  10  8.,  R.  20W.. 


I 


I  47 


40 
14 
55 
47 
17 
26 
64 
26 
51 
3d 
58 
87 
47 
66 
34 
31 
32 
38 
41 
26 
44 
18 
22 
18 
36 
41 
57 
31 
8 


5 
50 
H4 
65 
35 
61 

6 
50 
99 
40 

4 


000 
625 
000 
000 
125 
750 
000 
100 
750 
625 
250 
000 
125 
250 
250 
500 
750 
000 
125 
187 
500 
000 
000 
500 
750 
250 
062 
750 
562 


Red  fir. 


750 
750 
000 
250 
750 
625 
750 
625 
000 
000 
937 


000   1,281,250   1,000,000 

000 ' 

000 

000       750.000 

000 

000 

000  3,000,000'  2,250,000 

000 250,000 

000 

000 

000 

000   1,300,000 

000 1,500,000 

000   1,250,00010,000,000 

000 500,000 

000 

000 

000 1,000,000 

000   1,250,000 

500 

000 750.000 

000|      250,000 

000' 

000 

000,  2,250,000  2,250.000 

000   1,187,500 

500'  5,000,00019,125,000 
000!  12, 000, 000  49, 250, 000 


4,875 

5,000 

12,000 

750 


Spruce,     i  Balsam  fir. 


Total. 


500 


000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
500 


4,375,00014,250,000 


500, 000 10, 750, 000 

500.000 

3.750,000 


.  875 

7,500 

1,000 

6, 375 

9,000 

8,000 

10,000 

4,000 

8,000 

6,000 

1,750 

1,750 

8,000 

3,875 

5,375 

6,625 

250 

250 

9,250 

6,500 

3,125 

17,750 

23,000 

10,500 


8,500 

5,750 

10. 250 

1 1    750 

500.000,  1,312,500  7,250 

250,000'  6,750 

125,000 1  1,250 

500,000 1  2,500 

2,000,000J11,000,000'  23,250 
2, 187, 500  40, 000, 000'  28,250 

2,000 


000 
000 

oooj 

000' 


000 
000 
000 

000' 

000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 

000    62,500 45 

000  6,500,000 105 

OOOi  9,250,000 125 

000  2,000.000 39 


47 
19 
67 
48 
17 
27 
76 
'27 
58 
44 
66 
98 
52 
85 
40 
33 
34 
47 
46 
31 

51 
18 
22 
27 
47 


000 
000 
000 
000 
000 
000 
000 


25 
0/ 
98 
66 
44 
68 
8 


000   250,000 53 

000  4,000,000 139 

000  3,375,000 113 

000 6 


156, 
625 
000, 
500 
125, 
625, 
750, 
350 
125, 
625, 
250, 
300, 
625, 
500, 
750, 
250, 
500 
000, 
250 
562 
875 
500 
250 
750 
750, 
625 
437 
250 
687 


250 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
500 
000 
000 
000 
000 
000 
000 
500 
000 
500 


500, 
000, 
000, 
000, 
812, 
625, 
125, 
875, 
250, 
812, 
937. 


000 
000 
000 
000 
500 
000 
000 
000 
000 
500 
500 
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GILA    RIVER   FOREST    RESERVE,    NEW    MEXICO. 


Total  stand  of  timber ^  in  Jeet  B.  M.,  by  species  in  each  township  of  the  Oila  River  Forest  Reserve, 


Township. 


Yellow  pine.   Llmlwr  pine.    White  fir. 


T.  5S.,  R.  16  W. 
T.  5S.,  R.  17  W.. 
T.  5  8.,  R.  18  W.. 
T.  5  S.,  R.  19  W. . 
T.  5  8.,  R.  20W.. 
T.  5  8.,  R.  21  W.. 
T.  6  8.,  R.  16  W.. 
T.  6  8.,  R.  17  W.. 
T.  6  8.,  R.  18  W.. 
T.  6  8.,  R.  19  W.. 
T.  6  8.,  R.  20\V.. 
T.  6  8.,  R.  21  \V.. 
T.  7  8.,  R.  16  W.. 
T.  7  8.,  R.  17  W.. 
T.  7  8.,  R.  18  W.. 
T.  7  8.,  R.  19  W.. 
T.  7  8.,R.  20VV.. 
T.  7  8..  R.  21W.. 
T.  8  8.,  R.  16  W.. 
T.8  8.,  R.  17  W.. 
T.  8  8.,  R.  18  W., 
T.  8  8.,  R.  19  W.. 
T.  8  8.,  R.  20W.. 
T.  8  8.,  R.  21  W.. 
T.  9  8.,  R.  15  W.. 
T.  9  8.,  R.  16  W.. 
T.  9  8.,  R.  17  W.. 
T.  9  8.,  R.  18  W.. 
T.  9  8.,  R.  19  W.. 
T.  9  8.,  R.  2()  W. . 
T.  9S.,  R.  21  W.. 
T.  10  8..  R.  low. 
T.  10  8.,  R.  11  W. 
T.  10  8.,  R.  12  W. 
T.  10  8.,  R.  13  W. 
T.  10  8.,  R.  14  W. 
T.  10  8.,  R.  15  W 
T.  10  8.,  R.  16  W. 
T.  10  8..  R.  17  W. 
T.  10  8.,  R.  18  W. 
T.  10S.,R.  19  W. 
T.  10  8.,  R.  20  W. 


Red  fir. 


40,000,000   1,281,250   1,000,000 

14,625,000 ' 

55,000.000 

47,000,000       750.000 

17,125,000 

26,750,000 

(M,  000, 000  3,000,000'  2,250,000j 

26.100,000 250,000 

51,750,000 

35.625,000 

58,250,000 

87.000.000   1,300,000 

47,125,000 1,500.000 

66,250,000   1,250,00010,000,000 

34,250,000 500,000 

31,500,000 

32,750,000 

38,000,000 1,000,000 

41,125,000   1,250,000 

26, 187, 500 

44,500,000 750,000 

18,000,000!      250,000.... 

22,000.000 

18,500,000 

36.750,000  2,250,000  2,250,000 

41,250,000   1,187,500 

57,062.500  5,000,00019,125,000 

31. 750, 000,12, 000, 000,49, 250, 000 

8,562,500  4,375,00014,250,000 


Spruce.     I  Balsam  fir. 


Total. 


4,875,000; 47 

5,000,000 1 19 

12,000,000 '  67 

750,000! I  48 


5, 750, 000 
50, 750, 000 
84,000,000 

65,250,000 , 

35,750,000   500,000  1,312,500| 
61,625.000 2.50,000 

6.750,000   125,000 

50, 625, 000   500, 000 

99,000,000  2,000,00011,000,000 
40,000,000  2,187,50o'40,000,000 

4.937,500..... 


875, 

7,500, 

1,000. 

6. 375, 

9,000. 

8,000, 

10,000, 

4,000. 

8,000, 

6,000. 

1,750. 

1,750. 

8,000, 

3, 875, 

5, 375, 

6, 625, 

250, 

250, 

9, 2,50, 

6,500, 

3, 125, 

17, 750, 

23,000, 

10,500, 


000 
000! 
000 

000' 

000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 


17 
27 
76 
27 
58 
44 
66 
98 
52 
85 
40 
33 
34 
47 
46 
31 
51 
18 
22 
27 
47 


000    62,500 '45 

000  6,500,000 105 

000  9,250,0001 125 

000,  2,000,000 39 


, 156, 250 
,625,000 
,000,000 
,500,000 
, 125, 000 
, 625, 000 
,750,000 
,350,000 
, 125, 000 
,625,000 
,250,000 
,300,000 
, 625, 000 
,500,000 
, 750, 000 
, 250, 000 
,500,000 
,000,000 
,250,000 
, 562, 500 
,  875, 000 
,500,000 
, 250. 000 
,750.000 
,750,000 
,  625, 000 
,437,500 
,250,000 
,687,500 


500. 000 10, 750. 000 

500.000 

3.750,000 


8,500.000 25.500,000 

5,750,000 ' 57,000,000 

10, 250, 000 ' 98, 000, 000 

750.000 66,000,000 

7.250,000 44,812,500 

6,750,000 68,625,000 

1 ,  250, 000 8, 125, 000 

2.500.000   250. 0(K) 53,875,000 

23,250,000  4,000.(X)0 139,250,000 

28,250,000  3,375,000 113,812,500 

2, 000. 000 6, 937,  500 
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Tolcl  stand  of  timber ^  in  feet  B.  if.,  by  species  in  each  township  0/  the  Gila  River  Forest  Resent — Continued. 


Township. 


Yellow  pine.   Limber  pine.    White  fir. 


Red  fir. 


Spruce.     I  Balsam  fir.  {       Total. 


T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 


10  S.,  R. 

11  S.,  R. 
11  S.,  R. 
11  S.,  R. 
11  S.,  R. 
11  S.,  R. 
11  S.,  R. 
11  S.,  R. 
11  S.,  R. 
11  S.,  R. 
11  S.,  R. 
11  S.,  R. 

11  S.,  R. 

12  S.,  R. 
12  S.,  R. 
12  S.,  R. 
12  S.,  R. 
12  S.,  R. 
12  S.,  R. 
12  S.,  R. 
12  S.,  R. 
12  S.,  R. 
12  S.,  R. 
12  S.,  R. 

12  S.,  R. 

13  S.,  R. 
13  S.,  R. 
13  S.,  R. 
13  S.,  R. 
13  S.,  R. 
13S.,  R. 
13  S.,  R. 
13  S.,  R. 
13  S.,  R. 
13  S.,  R. 
13  S.,  R. 

13  S.,  R. 

14  S.,  R. 
14  S.,  R. 
14  S.,  R. 
14  S.,  R. 
14  S.,  R. 


21  W 1,500,000 

low jl21,250,000 

11  W 98,500,000 

12  W I  44,750.000 

13  W 40,187,500 

14  \V 69, 500, 000' 

15  W 80,625,000 


16  W 

17  W 

18  W 


135,000,000, 
68, 000, 000 
14,000,000 


19  W I     6,125,000 

20W I 


2,375,000!  8, 

2,062,500|l0, 

125,000|  1, 

250,000j 

500,0001 

1,375,000|  2, 

312,500.  5, 

3,375,00023, 

4,312,50017. 

2,000,00010, 


375,000  28, 
250,000  13, 
250, 000'  5, 
562, 500,  4, 
750,000  8, 
750,000^  13, 
375,000  37. 
000,000'  73, 
000,000173, 
312,500,117, 


250, 000 
750, 000 
250,000 
062,500 
562,500 
500,000 
625,000 
000,000 
750,000 
125,000 


21  W 


low '  83,500, 000|  1,000,000,  4.875,000|  95,250,000 

11  W '  57,875,000,  l,125,000j  6,000,000   19,500,000 

12  W..... I  42,125,000 1 ' 

13W 


1,250,000 

44, 750, 000'  13, 875, 000  226, 000, 000 


1,500,000 
160, 250, 000 
124, 562, 500 
51,375,000 
45, 062, 500 
79, 312, 500 
98, 250, 000 
179,562,500 


92,562,50038,562,500 


340,187,500 


40,875,00013,250,00(^189,687,500 


14  W. 

15  W. 

16  W. 

17  W. 

18  W. 

19  W. 

20  W. 

21  W. 

low. 

11  W. 

12  W. 

13  W. 

14  W. 

15  W. 

16  W. 

17  W. 

18  W. 

19  W. 

20  W. 

21  W. 

low. 

11  W. 

12  W. 

13  W. 

14  W. 


32, 125, 000 
53, 500, 000' 

iio,ooo,ooo| 

33, 125, 000, 

16, 500, 000^ 

5, 625, 000 


625, 000   125, 000 185, 375, 000 

84,500,000 
42, 125, 000 


500,000 1     5,250,000 

750,000'      250,000,  20,500,000 
4,312,50016,000,000'  47,000,000 
3, 125, 000,  3, 562, 500'  86, 250, 000 
3,375.000  2,500,000J  82,250,00021,250,000 
1,250,000,     5,750,000   1,000,000 


1,250,000 

3, 250, 000 

20,562,500 


37, 875, 000 
76, 250, 000 
180,562,500 
7,000,000|153,625,000 
6,312,500132,187,500 
1  13,625,000 


35, 000, 000 
72, 500,  OOOi 
28, 250,  OOOl 
20, 125, 000 
50, 625, 000 
29,312,500 
11,250,000 
4,312,500 
1,500,000 


2,500,00018,500,000141,500,000'  4,500,000 
1,000,000'  250,0001  31,250,000|  750,000 
' I     2,000,000 ' 


500,000; 
312, 500 
750,00022,375,000 


375,000 


2,000,000 

37,250,000J  2,000,000117 
39,375,000   1,000,000 


10, 250, 000 
24, 500, 000 
19,250,000 


17,875,000 

22,062,500 1 

77,000,000,  2,000,000 

7,375,000!  43,000,000 

1,625.000^  9,375,000 


202,000,000 
105, 750, 000 
30, 250, 000 
20, 125, 000 
69, 000, 000 
51,687,500 
113,375,000 
55, 062, 500 
12, 500, 000 


2,000,000 

,250,000;  66,000,000!  5.000,000  3,500,000131,000,000 

3,500,000|  14.625,000| 68,500,000 

I     l,750,000i 12,000,000 

' 24,500,000 

2,500,000 21,750,000 
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GILA    RIVKR   FOREST    RESERVE,    NEW   MEXICO. 


Tcial  stand  of  timber,  in  feet  B.  M.^hy  species  in  eath  Uncnthip  of  Ae  Giia  River  Forest  Reserve — GoDtinued. 
Township.  Yellow  pine.   Limber  pine.    White  fir. 


Red  fir. 


Spruce.     I  Balsam  fir. 


T. 

14  8., 

T. 

14  S., 

T. 

14  S., 

T. 

14  S., 

T. 

14  S., 

T. 

14  S., 

T. 

14  S., 

T. 

15  S., 

T. 

15  S., 

T. 

15  S., 

T. 

15  S., 

T. 

15  S., 

T. 

15  8., 

T. 

15  8., 

T. 

15  8., 

T. 

15  8., 

T. 

15  8., 

T. 

15  8., 

T. 

15  8., 

R.15W 29,125,000 18,687,500 


ToUl. 


47,812,500 


R.  16W 13,250,000       125,000 20,250,000 133,625,000 

R.  17W« ' ' ' 

R.  18W« 

R.  low* 

R.20W" ' I \ 

R.  21  W 3,500,000 | 1 3,500,000 

R.  low 48,500,000  2 


,125,000117, 


000,000  34,500,000 


1,250,000 103,375,000 


R.llW 13,000,000       375,000  2,625,00010,500,0001      750,000 27,250,000 

R.  12  W 22,375,000! 

R.  13  W '  49,750,000.   750,000    62,500 

R.  14W 68,000,000  1,000,000  2,000,000 


22,375,000 

l,250,000l 51,812.500 


20, 500, 000 


R.15W 15,000,000       875,000  4,312,500;  12,750,000; ! 32,937,500 


R.  16W 1,000,000 

R.  17W'' 


2,500,000 


91,500,000 


3,500,000 


R.  18  W ' 
R.  19  W  « 
R.  20  W. . 


40,000 
R.  21W ;    2,140,000 


40,000 
2,140,000 


"Scrub  oak,  piflon.  and  juniper. 


*»  Entirely  tiraberless. 


'•  Not  in  reserve. 


DETAILED    DE8CRIPTIOX8   BY  TOWNSHIPS. 

Township  5  South,  Range  16  West. 

This  township,  while  very  mountainous  in  the  north  and  east,  toward  the  west 
is  a  sloping  plain  covered  with  scrub  oak  and  cedar.  The  streams,  with  the  excep- 
tion of  Tularosa  River,  are  in  canyons  from  100  to  200  feet  deep,  w^ith  steep  waUs. 
On  the  north  slope  the  yellow  pine  ceases  at  an  elevation  of  8,600  feet,  but  on  the 
south  reaches  the  summit,  9,000  feet.  White  fir  stands  on  the  north  slope  from 
an  elevation  of  8,200  feet  to  the  summit. 

There  is  but  little  soil,  the  surface  being  composed  mainly  of  volcanic  rock.  In 
the  creek  bottoms,  however,  there  is  a  deep  soil  of  alluvial  formation. 

There  is  no  undergrowth  on  the  mesas,  but  the  north  slopes  are  densely  covered 
with  young  pines.  The  young  growth  is  very  healthy,  averaging  3  to  5  feet  in 
height  and  8  years  in  age.  The  south  side  of  Spring  Creek  is  covered  with  a  phe- 
nomenal growth  of  young  yellow  pine,  approximating  30  feet  in  height  and  6 
inches  in  diameter. 

This  township  must  be  logged  by  means  of  a  railroad  built  up  San  Francisco 
and  Tularosa  rivers.     The  grades  are  easy  and  there  are  no  engineering  difficulties. 

Of  tins  township  about  21,360  acres  are  timbered. 
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Stand  of  Umber  species  in  T.  5  5.,  R.  16  W. 

Feet  B.  M. 

YeUowpine 40,000,000 

Limber  pine 1,281,250 

White  fir 1,000,000 

Red  fir 4,875,000 

Total 47,166,250 

Forest  conditions  in  T.  5  S.,  R.  16  W. 

Average  total  height  of  timber  trees feet. .     90 

Average  height,  clear,  of  timber  trees do. . .     16 

Average  diameter,  breast-high inches. .     20 

Average  age years. .  150 

Township  5  South,  Range  17  West. 

The  southern  half  of  this  township  is  mostly  a  level  plateau,  much  cut  up  by 
streams,  the  northern  and  western  portions,  which  are  tributary  to  Tularosa  River 
and  Apache  Creek,  being  very  rough,  steep,  and  mountainous. 

The  plateaus  are  covered  with  loose  bowlders  and  the  hills  are  capped  with 
malpais  rock.    Along  the  Tularosa  there  is  some  good  agricultural  land,  but  no  water. 

There  is  very  little  undergrowth  on  the  hills  and  none  on  the  mesas.  Consid- 
erable red  fir,  75  feet  high,  6  feet  clear,  15  inches  in  diameter,  and  100  years 
old,  is  found  on  the  west  side  of  the  township,  growing  on  northerly  slopes.  The 
juniper,  pinon  pine,  and  cedar  are  found  on  the  south  and  west  slopes,  and  the 
yellow  pine  and  fir  on  the  north  and  east. 

This  township  must  be  logged  by  means  of  a  railroad,  as  in  all  the  country 
tributary  to  San  Francisco  and  Tularosa  rivers.  The  streams  in  this  township  are 
dry,  except  at  a  spring  in  section  33  and  at  the  spot  where  the  west  town  line  crosses 
the  creeks  in  sections  6  and  7.  The«e  run  for  a  short  distance  only,  being  perfectly 
dry  when  they  enter  the  dry  bed  of  Apache  Creek. 

The  total  timbered  area  of  this  township  -consists  of  14,400  acres. 

Stand  of  timber  species  in  T.  6  S.,  R.  17  W. 

FeetB.  M. 

Yelllowpine 14,625,000 

Red  fir 5,000,000 

Total 19,625,000 

Forest  conditions  in  T.  5  S.y  R.  17  W. 

Average  total  height  of  timber  trees feet. .   120 

Average  height,  clear,  of  timber  trees do. . .     19 

Average  diameter,  breast-high inches. .     17 

Dead per  cent. .       5 

Diseased do 20 

Average  age years. .  220 
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There  is  very  little  undergrowth.  On  the  north  slope  of  the  south  side  of 
San  Francisco  River  is  a  thriving  growth  of  white  fir. 

The  timber  on  the  south  will  be  difficult  to  log.  San  Francisco  River  enters 
a  box  canyon  as  it  leaves  the  township  line  and  is  very  nearly  inaccessible.  On 
account  of  floods  the  construction  of  a  railroad  down  the  stream  is  practically 
an  impossibiUty.  Therefore  the  timber  must  be  manufactured  on  the  ground 
and  the  product  hauled  by  wagon  to  the  various  markets  or  consumed  in  the  neigh- 
borhood of  the  village  of  Luna.  San  Francisco  River  is  the  only  stream  in  the 
to>\Tiship  which  carries  water  all  the  year. 

The  total  timbered  area  of  this  township  consists  of  about  20,300  acres. 

Stand  of  timber  species  in  T.  6  S.,  R.  19  W. 

Feet  B.  M. 

YeUowpine 47,000,000 

Limber  pine 750, 000 

Red  fir 750,000 

^  

Total 48,500,000 

Forest  conditions  in  T.  5  S.,  R.  29  W. 

• 

Average  total  height  of  timber  trees feet. .  85 

Average  height,  clear,  of  timber  trees do. . .  18 

Average  diameter,  breast-high inches. .  16 

Dead per  cent. .  1 

Diseased do...  5 

Average  age years. .  160 

Tow^NSHip  5  South,  Range  20  West. 

This  township  is,  for  the  greater  part,  composed  of  gently  roUing  mesas,  occa- 
sionally intersected  by  deep  canyons  with  nearly  perpendicular  walls;  on  the 
west  and  north,  however,  the  surface  rises  very  abruptly. 

There  is  but  little  soil,  the  surface  being  mostly  bowlders  and  malpais  rock. 
Upon  some  of  the  streams  there  are  small  tracts  of  good  agricultural  land. 

The  undergrowth  is  very  light,  consisting  principally  of  cedar,  pinon  pine, 
scrub  oak,  and  a  few  junipers.  Most  of  the  junipers  have  been  cut  by  farmers  at 
the  village  of  Luna. 

All  the  streams  in  this  township  carry  water  during  the  greater  part  of  the 
year,  but  the  timber  is  too  scattered  to  be  of  great  value.  It  could  be  best  util- 
ized by  cutting  on  the  ground  for  the  use  of  settlers  in  the  district. 

The  total  timbered  area  of  this  township  consists  of  17,880  acres 

Stand  of  timber  species  in  T.  5  S.,  R.  20  W. 

Feet  B.  M 

YeUowpine 17,125,000 
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Forut  eonditioM  in  T.  6  S.,  R.  tO  W. 

Average  total  hei^t  of  timber  trees feet. .  90 

Average  height,  clear,  of  timber  trees do. . .  16 

Average  diameter,  breast-high inches. .  20 

Dead percent..  3 

Diseased do. . .  5 

Average  age jears. .  175 

Township  5  South,  Ranoe  21  West. 

The  surface  of  this  township  is  extremely  broken  and  mountainous.  With 
few  exceptions  the  streams  run  through  deep  canyons.  All  of  them  are  tributary 
to  San  Francisco  River,  the  South  Fork  draining  Bush  Valley  in  Arizona. 

There  is  but  little  soil,  the  surface  being  very  rocky.  The  only  agricultural 
tracts  are  located  along  the  South  Fork,  near  Luna. 

There  is  very  little  young  growth,  except  immediately  south  of  San  Francisco 
River  on  the  side  of  a  steep  hill,  where  a  fir  growth  is  beginning  to  thrive. 

The  timber  in  this  township  is  very  scattering,  but  can  be  hauled  to  and  cut 
into  lumber  at  Luna.  There  is  considerable  juniper,  oak,  and  pinon  pine.  Red 
fir  is  found  along  the  north  slopes  of  the  canyons.  Many  of  the  principal  streams 
rise  in  and  are  fed  by  springs  seeping  from  the  Escadella  Mountains,  and  carry 
water  during  the  greater  part  of  the  year. 

The  total  timbered  area  of  this  township  consists  of  17,800  acres 

Stand  of  timber  species  in  T.  5  S.y  R.  21  W. 

Feet  B.  M. 

YeUowpine 26,750,000 

Red  fir 875,000 

Total 27,625,000 

Forests  conditions  in  T.  5  S.,  R.  21  W. 

Average  total  height  of  timber  trees feet. .  76 

Average  height,  clear,  of  timber  trees do. . .  16 

Average  diameter,  breast-high inches. .  16 

Dead per  cent . .  2 

Diseased do.. .  10 

Average  age years. .  160 

Township  6  South,  Ranoe  16  West. 

The  main  divide  between  the  Tularosa  and  the  eastern  watersheds  passes 
through  the  center  of  this  township.  The  surface  is  somewhat  broken,  and  slopes 
gradually  to  the  west  into  rolling  plateaus. 

There  is  not  much  soil.  The  surface  is  composed  principally  of  malpais  rock 
and  bowlders. 
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The  eastern  half  of  the  township  is  heavily  covered  with  timber  on  the  north 
slopes.  In  sections  1  and  2  up  to  the  top  of  the  divide  are  heavy  growths  of  white 
fir  from  10  to  20  years  old.  On  the  south  slopes  the  timber  is  pifion  pine, 
cedar,  juniper,  and  scrub  oak.  The  heads  of  the  creeks  and  the  east  slopes  support 
considerable  stands  of  yellow  pine.  The  east  boundary  line  forms  the  edge  of 
the  timber  belt,  the  country  to  the  east  being  entirely  barren.  The  second  growth 
of  yellow  pine  is  heavy,  averaging  50  feet  in  height,  8  inches  in  diameter,  and 
60  years  of  age. 

This  township  can  best  be  logged  to  Tularosa  River  by  railroad,  but  the  product 
might  be  sent  east  it  the  demand  was  from  that  direction.  The  east  part  of  the 
township  is  used  extensively  for  sheep  raising. 

The  total  area  of  this  township  is  timbered. 

Stand  of  timber  species  in  T.  6  S.,  R.  16  W. 

Feet  B.  M. 

YeUowpine 64,000,000 

Ldinber  pine 3, 000, 000 

White  fir 2,250,000 

Red  fir 7,500,000 

Total - 76,750,000 

Forest  conditions  in  T.6S,,  R.  16  W. 

Average  total  height  of  timber  trees feet. .  98 

Average  height,  clear,  of  timber  trees do. . .  24 

Average  diameter,  breast-high inches. .  22 

Dead per  cent. .  1 

Diseased do 5 

Average  age years. .  220 

Township  6  South,  Ranoe  17  West. 

This  township  is  mostly  a  rolling  plateau,  sloping  gently  to  the  west  to  Tularosa 
River,  and  reaching  the  foothills  of  the  Tularosa  Range  on  the  east  and  south. 
The  streams  are  in  deep  canyons  with  perpendicular  walls. 

There  are  small  areas  of  alluvial  lands  along  the  creeks  but  the  mesas  are 
covered  with  malpais  rock. 

Second-growth  red  fir  and  yellow  pine  are  fairly  represented  over  the  timbered 
section.     Ash,  walnut,  and  cottonwood  are  found  along  all  the  canyons. 

Logging  roads  can  be  constructed  along  all  the  canyons,  and  the  timber  can 
either  be  manufactured  on  the  ground  or  hauled  to  Tularosa  River.  The  two 
main  streams  traverse  the  township  in  a  westerly  direction  nearly  to  the  west 
boundary. 

About  half  of. the  total  area  of  the  township  is  timbered. 
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The  surface  is  largely  malpais  rock  and  sandstone  with  occasional  outcroppings 
of  limestone.  In  the  southeast  comer  is  some  good  agricultural  soil,  which  might 
be  utilized  if  water  could  be  brought  to  it. 

The  undergrowth  is  very  heavy  on  the  north  slope,  consisting  largely  of  yellow 
pine  and  red  and  wliite  fir.  The  south  slope  is  generally  covered  with  pinon  pine 
and  scrub  oak. 

This  township  must  be  logged  to  the  north  to  San  Francisco  River,  as  logging 
to  the  south  would  be  difficult  on  account  of  the  character  of  the  soil.  The  timber 
could  be  hauled  to  Luna  and  there  manufactured.  The  Tularosa  is  the  only  river 
in  the  township  carrying  water. 

All  of  the  township  is  timbered  excepting  about  1,000  acres.  " 

Stand  of  timber  species  in  T.  6  S.^  R.  19  W. 

Feet  B.  M. 

Yellow  pine 35,625,000 

Red  fir 9,000,000 

Total 44,625,000 

Forest  conditions  in  T.  6  S.,  R,  19  W. 

Average  total  height  of  timber  trees feet. .  90 

Average  height,  clear,  of  timber  trees do 16 

Average  diameter,  breast-high inches. .  22 

Dead per  cent..  1 

Diseased do . . .  1 

•        Average  age years. .  205 

Township  6  South,  Range  20  West. 

The  San  Francisco  Range  traverses  this  township,  and  while  the  north  slope  is 
not  extremely  steep  the  south  slope  drops  off  very  abruptly,  with  numerous  per- 
pendicular cliffs.     Near  the  summit  the  range  is  broken  by  high  bluffs. 

There  is  no  agricultural  soil,  the  surface  being  composed  wholly  of  rock  and 
bowlders. 

On  the  north  slope  is  a  heavy  growth  of  yellow  pine  and  red  fir  and  an  abund- 
ance of  white  fir.     The  south  slope  supports  a  growth  of  scrub  oak  and  pinon  pine. 

The  north  slope  is  tributary  to  Luna,  and  should  be  logged  in  that  direction. 
The  timber  could  be  manufactured  advantageously  at  that  village,  from  which 
wagon  roads  radiate  in  many  directions.  This  area  can  not  be  logged  to  the  south. 
The  San  Francisco  is  the  only  flowing  stream. 

About  half  of  this  township  is  timbered. 
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Stand  of  timber  species  in  T.  6  8.,  R.  20  W. 

Feet  B.  M. 

Yellow  pine 58,250,000 

Red  fir 8,000,000 

Total 66,250,000 

Forest  conditions  in  T.  6  5.,  R.  20  W. 

Average  total  height  of  timber  trees feet . .  92 

Average  height,  clear,  of  timber  trees do. . .  25 

Average  diameter,  breast-high inches. .  21 

Dead per  cent . .  1 

Diseased do. . .  10 

Average  age years. .  187 

Township  6  Soitth,  Range  21  West. 

That  part  of  the  township  tributary  to  San  Francisco  River  is  generally  a 
rolling,  high  plateau,  but  the  portion  which  is  drained  by  Blue  River  and  its  trib- 
utaries is  very  steep  and  broken. 

The  east  slope  is  covered  with  soil,  mostly  alluvial,  and  suitable  for  fanning 
purposes,  but  the  west  slope  is  of  limestone  and  malpais  rock. 

The  north  slope  supports  a  young  growth  of  yellow  pine,  very  prolific  in  places, 
and  some  white  fir,  but  timber  is  very  scarce  on  the  bench  lands  in  the  eastern 
portion  of  the  township.     The  yellow  pine  is  exceptionally  taU  and  strong. 

Logging  along  Blue  River  will  have  to  be  conducted  down  that  stream,  as  it 
is  impossible  to  haul  the  timber  up  the  steep  bluffs.  There  is  a  road  along  Blue 
River,  but  it  is  too  abrupt  for  practical  purposes.  The  yellow  pine  tributary  to 
San  Francisco  River  can  be  hauled  to  Luna  and  manufactured  there.  The  Blue 
and  the  San  Francisco  are  flowing  rivers  for  the  greater  part  of  the  year. 

All  of  this  township  is  timbered  with  the  exception  of  about  320  acres. 

Stand  of  timber  species  in  T.  6  S.^  R.  21  W. 

Feet  B.  M. 

YeUow  pine 87, 000, 000 

Limber  pine 1, 900, 000 

Red  fir, 10,000,000 

Total 98,300,000 

Forest  conditions  in  T.  6  S.,  R.  21  W. 

Average  total  height  of  timber  trees feet . .  89 

Average  height,  clear,  of  timber  trees do. . .  12 

Average  diameter,  breast-high inches. .  18 

Dead per  cent . .  1 

Diseased do. . .  5 

Average  age years. .  152 
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Township  7  South,  Range  16  West. 

The  north  and  west  portions  of  this  township  are  very  mountainous  and 
rugged,  while  the  east  and  south  parts  are  a  rolling  prairie.  The  streams  flowing 
to  the  south  drain  into  Nigretto  Creek,  those  to  the  north  into  Eagle  Creek,  and 
those  to  the  east  probably  into  Gila  River. 

The  land,  except  of  the  prairie,  is  very  rocky,  and  even  the  prairie,  in  the 
southwestern  part,  is  covered  with  malpais  rock.  The  balance  of  the  timberless 
area  would  be  good  agricultural  land  if  it  could  be  watered. 

The  undergrowth  is  composed  principally  of  young  yellow  pine  and  white  fir 
and  is  very  prolific  in  the  timbered  area,  particularly  on  the  north  slope.  The  trees 
average  40  feet  in  height,  6  feet  clear,  and  12  inches  in  diameter.  Sections  19  and 
20  have  a  hardy  growth  about  15  years  old.  The  north  slope  also  supports  a  dense 
growth  of  young  red  fir.  Facing  north  along  Eagle  Creek  is  a  good  deal  of  quaking 
aspen,  about  three-fourths  diseased. 

The  north  part  of  the  township  will  have  to  be  logged  by  rail  down  Eagle  Creek, 
although  the  upper  portion  might  be  taken  south  over  a  low  divide  near  the  south- 
westerly comer  of  section  18  and  thence  by  rail  either  down  Nigretto  Creek  or 
easterly  down  the  tributaries  of  Gila  River. 

About  14,000  acres  of  this  township  are  timbered. 

Stand  of  timber  species  in  T.7  S.,  R.  16  W. 

Feet  B.  M. 

Yellow  pine 47,125,000 

White  fir 1,500,000 

Red  fir 4,000,000 

Total 52,625,000 

Forest  conditions  in  T.  7  5.,  R.  16  W. 

Average  total  height  of  tunber  trees .feet. .     73 

Average  height,  clear,  of  timber  trees do. . .      8 

Average  diameter,  breast-high inches. .     16 

Dead per  cent. .       1 

Diseased do...     10 

Average  age years. .  160 

Township  7  South,  Range  17  West. 

The  surface  of  this  township  is  very  rugged  and  mountainous,  the  land  rising 
abruptly  in  peaks  toward  a  central  point  called  Eagle  Peak.  Eagle  and  Nigretto 
creeks  drain  the  entire  area,  eventually  flowing  into  San  Francisco  River. 

There  is  no  agricultural  land  in  the  township.  The  soil  is  rocky,  mostly  of 
malpais  formation. 
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The  north  hillsides  support  a  dense  growth  of  young  white  fir.  At  an  altitude 
of  8,750  feet  the  principal  timber  species  are  red  and  white  fir  and  quaking  aspen. 
The  township,  as  a  whole,  is  well  timbered  with  yellow  pine  of  good  quality.  A 
few  years  ago  the  timber  on  the  summit  of  Eagle  peak  was  burned,  and  a  young 
growth  of  greenwood  and  blackberry  vines  is  now  springing  up. 

All  the  creeks  are  in  very  deep  canyons,  with  precipitous  walls,  but  suitable 
for  building  logging  roads  to  the  top  of  the  timber  belt. 

All  of  this  township  is  timbered  except  about  540  acres  of  burnt  area. 

Stand  of  timber  species  in  T.7  8.,  R,  17  W. 

Feet  B.  M. 
Yellow  pine 66, 250,000 

Limber  pine 1, 250, 000 

White  fir 10,000,000 

Red  fir 8,000,000 

Total 85,500,000 

Forest  conditions  in  T.  7  5.,  R.  17  W, 

Average  total  height  of  timber  trees feet. .  108 

Average  height,  clear,  of  timber  trees do. . .  15 

Average  diameter,  breast-high inches. .  25 

Dead per  cent. .  1 

Diseased do 8 

Aveiage  age years. .  190 

Township  7  South,  Range  18  West. 

« 

This  township  comprises  an  extremely  rugged  and  mountainous  area,  drained 
by  Tularosa  River  and  Nigretto  Creek.  The  streams  flow  through  deep  canyons 
with  nearly  perpendicular  walls. 

The  soil  is  mostly  rock.  A  small  quantity  of  alfalfa  is  raised  on  the  banks  of 
the  Nigretto,  but  the  returns  are  not  commensurate  with  the  expense  of  clearing 
the  land. 

The  undergrowth  is  very  limited.  On  the  south  side  of  Nigretto  Creek  is  a 
light  second  growth  of  yellow  pine,  and  on  the  north  side  some  scrub  oak  and 
yellow  pine.  Walnut,  ash,  box  elder,  cottonwood,  sycamore,  alder,  and  scattering 
red  fir  are  found  along  the  creeks. 

Tularosa  River  and  Nigretto  Creek  flow  all  the  year. 

About  18,000  acres  of  this  township  are  timbered. 

Stand  of  timber  species  in  T.  7  S,,  R,  18  W, 

Feet  B.  M. 

Yellow  pine 34,250,000 

White  fir 500,000 

Red  fir 6,000,000 

Total 40,750,000 
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ForeM  conditions  in  T.  7  S.,  R.  18  W, 

Average  total  height  of  timber  trees feet. .  91 

Average  height,  clear,  of  timber  trees do 15 

Average  diameter,  breast-high .inches. .  25 

Dead per  cent. .  1 

Diseased do 6 

Average  age years. .  230 

Township  7  South,  Ranoe  19  West. 

This  township  is  a  rolling  plateau  except  for  a  range  of  high  hiUs  rising  in 
section  1 1 ,  running  southwesterly  and  reaching  its  greatest  altitude  near  the  south 
boundary  of  the  township,  and  sloping  oflf  on  both  sides.  The  waters  are  all  tribu- 
tary to  San  Francisco  River. 

There  is  considerable  agricultural  land,  but  on  account  of  the  scarcity  of  water 
but  little  farming  has  been  done. 

The  undergrowth  is  very  small.  On  the  hillsides  the  timber  is  mostly  scrub 
oak,  cedar,  and  pinon  pine  on  west  and  south  facing  slopes;  at  the  foot  yellow 
pine  is  found.  In  section  4  about  one-fourth  of  the  yellow  pine  is  dead,  and  the 
remainder  is  rapidly  dying,  owing  to  drought.  The  standing  timber  should  be 
cut  before  it  becomes  wholly  worthless. 

Considerable  yellow  pine  has  been  culled  along  the  borders  of  the  streams 
flowing  through  sections  17,  18,  and  19,  and  sawed  at  a  mill  located  in  T.  8  S., 
R.  20  W.,  which  has  been  removed  or  burned. 

About  16,500  acres  of  this  township  are  timbered  area. 

Stand  of  timber  species  in  T.  7  S.,  B.  19  W, 

Feet  B.  M. 

Yellow  pine 3 1 ,  500, 000 

Red  fir 1,750,000 

Total 33,250,000 

Forest  conditions  in  T  7  5.,  R.  19  W. 

Average  total  height  of  timber  trees feet. .  115 

Average  height,  clear,  of  timber  trees do. . .     20 

Average  diameter,  breast-high : inches. .     24 

De^ per  cent. .      2 

Diseased do. . .     10 

Average  age years. .  250 

Township  7  South,  Range  20  West. 

This  township  is  traversed  from  southwest  to  northeast  by  a  precipitous  rock 
ridge  which  on  the  east  drops  off  to  a  bench,  but  on  the  west,  after  sloping  for 
SQme  distance,  rises  again  to  the  summit  of  the  San  Francisco  Range,  the  main 
divide  between  San  Francisco  and  Blue  rivers. 
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In  the  eastern  part  of  the  township  there  is  much  scattering  agricultural  land, 
which  has  been  abandoned  on  account  of  lack  of  water.  The  hill  lands  are  very 
rocky,  and  are  covered  with  loose  malpais  bowlders. 

The  undergrowth  is  limited,  very  little  reproduction  having  taken  place  on 
the  logged-oflf  lands.  The  greater  part  of  the  area  is  covered  with  cedar,  scrub 
oak,  juniper,  and  pinon  pine.  Walnut,  ash,  box  elder,  sycamore,  and  cottonwood 
occur  in  shady  places  along  the  creeks  and  canyons. 

The  best  plan  will  be  to  manufacture  the  timber  on  the  ground,  as  there  is 
not  enough  of  it  to  warrant  the  building  of  a  road.  The  Alariris,  which  is  the 
only  flowing  stream,  rises  about  one-half  mile  south  of  the  south  boundary  of 
the  township.  Other  streams  rising  in  the  foothills  to  the  west  carry  water  for  a 
short  distance  only. 

All  of  this  township  is  timbered  except  about  500  acres. 

Stand  of  timber  species  in  T.  7  S.,  R.  W  W. 

Feet  B.  M. 

Yellow  pine 32,750,000 

Red  fir 1,750,000 

Total 34,500,000 

Forest  conditions  in  T.7  S.,R.20  W, 

Average  total  height  of  timber  trees feet. .     90 

Average  height,  clear,  of  timber  trees do. . .     18 

Average  diameter,  breast-high inches. .     20 

Dead per  cent. .       1 

Diseased do 5 

Average  age years. .  200 

Township  7  South,  Range  21  West. 

This  township  is  traversed  from  north  to  south  by  the  San  Francisco  Range. 
The  west  half  drains  into  Blue  River,  and  the  east  half  into  the  Alariris,  a  tributary 
of  San  Francisco  River.     The  township,  as  a  whole,  is  very  mountainous. 

There  is  no  agricultural  land  whatever.  The  soil  is  mostly  derived  from  malpais 
rock. 

The  undergrowth  is  very  limited.  There  is  but  little  second  growth,  excepting 
on  the  west  side  tributary  to  Blue  River.  The  west  half  of  the  township  is  covered 
with  pinon  pine,  juniper,  and  scrub  oak,  and  the  east  half  with  pine  and  red  fir. 

The  timber  will  have  to  be  carried  by  the  natural  watercourses — on  the  west 
side  by  Blue  River  and  on  the  east  by  San  Francisco  River  or  Alariris  Creek.  On 
account  of  the  steep  hills  considerable  difficulty  will  be  experienced  in  hauling  the 
logs.  Donkey  engines,  with  not  less  than  one  mile  of  cable,  would  be  required  for 
handling  it,  as  the  ground  is  too  rough  for  the  use  of  wagons. 

All  of  this  township  is  timbered. 
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Stand  of  timber  species  in  T.7  S.,  R.  21  W. 

Feet  B.  M. 

Yellow  pine 38,000,000 

White  fir 1,000,000 

Red  fir 8,000,000 

Total 47,000,000 

Forest  conditions  in  T.  7  S.,  R.  21  W. 

Average  total  height  of  timber  trees feet. .  114 

Average  height,  clear,  of  timber  trees do. . .     16 

Average  diameter,  breast-high inches. .     22 

Dead per  cent. .       1 

Diseased do. . .       6 

Average  ago .• years. .  223 

Township  8  South,  Range  16  West. 

The  surface  of  this  township  is  generally  rolling,  rising  abruptly  at  the 
southeast  comer  to  Elk  Mountain;  the  northeast  portion  is  a  prairie.  The  streams 
flowing  to  the  south  run  into  Middle  Fork,  and  those  to  the  east  into  the  East  Fork 
of  Gila  River.     The  western  portion  is  tributary  to  Nigretto  Creek. 

There  is  considerable  soil,  and  large  areas  of  prairie  land  could  be  utilized  for 
farming  if  the  country  could  be  watered. 

Throughout  the  timbered  portion  is  a  thriving  growth  of  yellow  pine,  with  fir 
and  limber  pine  growing  on  the  higher  north  slopes  of  the  different  spurs.  Red  fir 
is  found  on  the  north  slopes  along  all  the  creeks. 

This  township  can  be  logged  down  the  Nigretto  or  the  Middle  Fork  of  Gila 
River,  but  a  movable  sawmill  would  be  best  adapted  to  the  needs  of  this  and  the 
surrounding  country.  All  the  streams  are  dry  during  the  greater  part  of  the  year, 
flowing  only  during  thunderstorms. 

Of  this  township  about  14,200  acres  are  timbered. 

Stand  of  timber  species  in  T.  8  S.j  R.  16  W. 

Feet  B.  M. 

Yellow  pine 41,125,000 

Limber  pine 1 ,  250, 000 

Red  fir '3,875,000 

Total 46,250,000 

Forest  conditions  in  T.8S.,  R.  16  W. 

Average  total  height  of  timber  trees feet. .     75 

Average  height,  clear,  of  timber  trees do.. •     16 

Average  diameter,  breast-high inches. .     20 

Dead per  cent. .       I 

Diseased do. . .      5 

Average  age years. .  200 
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Township  8  South.  Range  17  West. 

This  township  has  a  generallT  rolling  surface,  rising  abruptly  at  the  northeast 
comer,  and  much  broken  on  the  east  line  by  steep  and  abrupt  canyons.  All  the 
township  is  tributary  to  Xigretto  Creek- 

The  prairie  and  timber  belt  are  covered  with  malpais  rock  and  bowlders. 

Toward  the  southeast  comer  is  a  slender  second  growth  of  pine  and  fir.  The 
timber  at  the  northeast  comer  consists  of  a  heavy  growth  of  scrub  oak.  jun  per,  and 
piiion  pine,  with  a  scattering  of  cypress. 

The  timber  can  be  logged  down  the  Xigretto  to  San  Francisco  River  by  means 
of  a  logging  road,  but  a  portable  sawmill  would  be  better  adapted  to  the  require- 
ments of  the  country.  The  South  Fork  of  the  Xigretto  runs  a  considerable  volume 
of  water,  but  the  Xorth  Fork  contains  water  only  a  mile  above  its  junction  with 
the  South  Fork.     The  remaining  streams  are  dry. 

Of  this  township  about  12.300  acres  are  timbered. 

Siand  of  timber  fpecus  in  T.  8  S.,  R.  17  W. 

FcetB.M. 

T^Dovpuir 26.1S7.300 

Rwlfir 5.375,000 

TouL 31,562,500 

Forttt  eondHunu  in  T,  8  S.,  R.  17  W. 

ATcnge  total  heiglit  of  timber  trees feet. .     90 

Aren^  beigfat,  dear,  of  timber  trees do 11 

Averm(se  diameter,  breast-high inches. .     19 

Dead. percent..       1 

, do...       7 

a^ years. .  180 

TowxsHip  8  South,  Range  18  West. 

The  southwestern  part  of  this  township  is  a  high,  mountainous  plateau,  gradually 
sloping  to  the  east,  and  draining  into  Xigretto  Creek.  The  western  portion  is  rough 
and  broken. 

The  land  is  very  rocky,  and  there  is  but  little  alluvial  soil  in  the  township. 

Upon  the  higher  plateau  and  on  the  north  and  east  slopes  are  second  growths 
of  yellow  pine  and  red  and  white  fir.  The  area,  as  a  whole,  is  very  well  timbered. 
The  yellow  pine  is  of  average  quaUty,  but  does  not  grow  as  tall  as  on  lower  altitudes. 

The  timber  should  be  manufactured  locally  and  hauled  out  by  wagons.  The 
West  FoA  of  the  Xigretto  carries  considerable  water  during  the  greater  part  of  the 
year,  and  in  summer  frequently  becomes  a  raging  torrent  through  the  occurrence 
of  cloud-bursts. 

All  of  this  township  is  timbered  with  the  exception  of  about  600  acres. 
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Stand  of  timber  species  in  T.  8  S.,  R.  18  W, 

Foot  B.  M« 

YeUowpine 44,500,000 

YThitefir 750,000 

Red  fir 6,625,000 

Total 51,875,060 

Forest  conditions  in  T.  8  5.,  R.  18  W, 

Average  total  height  of  timber  trees feet. .  85 

Average  height,  clear,  of  timber  trees do. . .  12 

Average  diameter,  breast-high inches. .  19 

Dead per  cent. .  1 

Diseased do. . .  7 

Township  8  South,  Range  19  West. 

The  surface  of  this  township  is  very  rugged  and  mountainous.  It  is  traversed 
by  San  Francisco  River,  which  flows  for  the  entire  distance  through  deep  canyons 
with  steep  mountain  ranges  on  either  side. 

The  timber  is  scattering;  the  hills  are  generally  covered  with  scrub  oak,  pinon 
pine,  and  juniper,  with  a  few  cedars  along  the  creek  bottoms. 

There  is  very  little  undergrowth.  Walnut,  cottonwood,  sycamore,  alder,  box 
elder,  and  wild  grapes  in  great  profusion  grow  along  the  canyons. 

The  township  will  have  to  be  logged  to  San  Francisco  River,  where  the  timber 
can  be  manufactured  or  hauled  by  road  up  or  down  the  river,  but  the  small  amount 
of  timber  on  this  area  will  not  warrant  any  great  expense  in  getting  it  to  market. 
The  San  Francisco  is  the  only  stream  flowing  all  the  year. 

This  township  is  sparsely  timbered,  about  half  the  total  stand  being  confined 
to  4  or  5  sections. 

Stand  of  timber  species  in  T.  8  5.,  R.  19  W, 

Feet  B.  M. 

YeUowpine 18,000,000 

Limber  pine 250, 000 

Red  fir 250,000 

Total 18,500,000 

Forest  conditions  in  T.  8  S.,  R,  19  W, 

Average  total  height  of  timber  trees feet. .  80 

Average  height,  clear,  of  timber  trees do. . .  12 

Averjige  diameter,  breast-high inches. .  18 

Dead per  cent. .  1 

Diseased do. . .  5 

Average  age years. .  184 
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Township  8  South,  Range  20  West. 

The  surface  of  this  township  is  very  rough  and  broken,  particularly  on  the 
west  side,  where  numerous  spurs  from  the  San  Francisco  Range  break  oflf  abruptly 
from  the  main  divide.  The  country  is  drained  by  the  Alariris,  a  tributary  of  San 
Francisco  River,  which  for  a  long  distance  runs  through  deep  and  precipitous 
canyons. 

There  is  very  little  agricultural  soil.  The  land  is  generally  rocky,  with  but 
few  fertile  areas  along  the  river. 

The  undergrowth  is  scarce,  very  Uttle  young  growth  being  foimd  even  along 
the  creeks.  The  hills  are  generally  covered  with  scrub  oak,  juniper,  and  pinon 
pine,  with  a  scattering  of  cedar  along  the  canyons. 

This  township  will  have  to  be  logged  by  means  of  a  portable  mill  located  at 
some  suitable  point,  as  there  is  not  enough  timber  to  warrant  the  building  of  wagon 
roads. 

The  Alariris  generally  carries  water  during  all  the  seasons. 

All  of  this  township  is  timbered  with  the  exception  of  about  160  acres. 

Stand  of  timber  species  in  T.  8  5.,  R.20W. 

Feet  B.  M. 

Yellow  pine 22,000,000 

Red  fir 250,000 

Total 22,250,000 

Forest  conditions  in  T.  8  S.,  R.  20  W. 

Average  total  height  of  timber  trees feet. .  100 

Average  height,  clear,  of  timber  trees : do. . .  18 

Average  diameter,  breast-high inches. .  20 

Dead per  cent. .  10 

Diseased do.. .  15 

Average  age years. .  200 

Township  8  South,  Ranoe  21  West. 

The  San  Francisco  Range  traverses  this  township  from  the  northeast  comer 
to  the  southwest,  its  numerous  spurs  breaking  the  surface  with  deep  canyons  and 
rocky  ridges,  the  east  slope  being  the  most  abrupt.  The  west  slope  drains  into 
Blue  River,  to  which  it  slopes  gradually. 

The  timber  is  very  scattering,  the  growth  consisting  of  brush,  such  as  scrub 
oak,  greasewood,  manzanita,  and  a  few  junipers  and  pinon  pines. 

The  only  feasible  method  for  logging  this  township  is  by  portable  mills.  The 
timber  is  located  principally  in  the  immediate  vicinity  of  the  streams,  but  the 
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country  is  so  steep  that  great  difficulty  and  expense  would  be  involved  in  removing 
the  logs.  The  yellow  pine  is  short,  and,  although  of  fair  average  height  in  the 
clear,  of  poor  quality. 

Stand  of  timber  species  in  T.  8  S.,  R.  21  W. 

Feet  B.  M. 

YeUowpine 18,500,000 

Red  fir 9,250,000 

Total 27,750,000 

ForeH  conditums  in  T.  8  S.,  R.  21  W. 

Average  total  height  of  timber  trees feet. .     75 

Average  height,  clear,  of  timber  trees do. . .     14 

Average  diameter,  breast-high inches. .     17 

Dead per  cent. .       1 

Diseased do...     18 

Average  age years. .  175 

Township  9  South,  Range  15  West. 

The  northwest  corner  of  this  township  is  mountainous,  leading  up  to  Elk 
Mountain.  The  southern  part,  which  is  undulating  and  for  the  most  part  prairie 
land,  slopes  gently  to  the  creeks. 

There  are  considerable  areas  of  cultivable  land,  but  water  is  so  scarce  as  to 
render  them  of  little  value.      The  land  is  mostly  malpais  rock. 

The  undergrowth  of  white  and  red  fir  and  limber  pine  is  prolific  on  the 
higher  slopes  of  Elk  Mountain.  A  species  of  mountain  juniper  is  also  found  in 
great  profusion.  The  yellow  pine  on  the  two  north  tiers  of  sections  is  small,  but 
that  on  the  third  tier  is  of  excellent  quality.  The  fourth  tier  supports  a  small 
growth,  40  years  of  age,  having  an  average  height  of  40  feet. 

As  the  township  is  wholly  tributary  to  the  Middle  Fork  of  Gila  River,  this 
stream  is  the  natural  outlet  for  logging  operations,  whether  the  timber  is  cut  on 
the  ground  or  shipped  by  rail  up  that  stream.  The  streams  are  generally  dry 
except  during  violent  thunderstorms. 

Of  this  township  about  12,000  acres  are  timbered. 

Stand  of  timber  species  inT.  9  S.^  R.  15  W. 

Feet  B.  M. 

Yellow  pine 36, 750, 000 

Limber  pine 2,250,000 

White  fir 2,250,000 

Red  fir 6,500,000 

Total 47,750,000 
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ForMt  conditions  in  T.  9  S.,  R.  15  F. 

Average  total  height  of  timber  trees feet. .  70 

Average  height,  clear,  of  timber  trees do. . .  14 

Average  diameter,  breast-higli '. inches. .  17 

Dead per  cent. .  2 

Diseased : do 6 

Average  age years. .  108 

Township  9  South,  Range  16  West. 

The  surface  of  this  township  slopes  gradually  from  the  north,  and  with  the 
exception  of  some  five  sections,  drains  into  Middle  Gila  River.  The  yellow-pine 
timber  is  mixed  with  small  trees  of  the  same  species,  averaging  45  feet  high,  6  feet 
clear,  13  inches  in  diameter,  and  70  years  of  age.  The  timber  is  sound  but  full 
of  pin  knots. 

There  is  practically  no  undergrowth  or  young  brush.  This  area  has  been  used 
to  a  large  extent  for  sheep  grazing.  A  few  years  ago  the  grass  grew  luxuriantly, 
but  now  it  is  completely  trampled  out,  owing  to  overstocking. 

This  township  can  be  logged  down  the  Gila  by  a  road  constructed  along  its 
bottom.  The  territory  on  the  west  and  southwest  adjacent  to  this  township  is 
extremely  well  timbered,  and  a  mill  located  at  any  point  on  Gila  River  could  be 
used  to  advantage. 

Of  this  township  about  9,200  acres  are  timbered. 

Stand  of  timber  species  in  T.  9  5.,  R.  16  W. 

Feet  B.  M. 

YeUowpine 41,250,000 

White  pine 1,187,500 

Red  fir 3,125,000 

Spruce 62,500 

Total 45,625,000 

Forest  conditions  in  T.  9  S,,  R,  16  W. 

Average  total  height  of  timber  trees feet . .  100 

Average  height,  clear,  of  timber  trees do. . .     24 

Average  diameter,  breast-high inches. .     24 

Dead per  cent. .       1 

Diseased do...       5 

Average  age years. .  200 

Township  9  South,  Range  17  West. 

This  township  is  rough  and  broken,  very  mountainous  near  the  southwest 
comer,  and  gradually  slopes  to  the  north.  It  is  drained  by  tributaries  of  Nigretto 
Creek,  which  runs  water  above  section  27  only  during  storms. 
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There  is  some  agricultural  land  in  sections  35  and  36  devoted  to  the  raising 
of  alfalfa,  but  the  rest  of  the  land  is  extremely  rocky. 

A  very  heavy  growth  of  yellow  pine,  averaging  6  feet  high  and  15  years  old, 
grows  abundantly  on  the  north  slope  at  the  lower  elevations  and  at  a  higher  altitude 
on  the  south  slope.  Above  9,000  feet  the  second  growth  is  white  and  red  iir,  which 
is  so  dense  on  the  east  slope  that  it  can  only  be  penetrated  with  difficulty.  Engel- 
mann  spruce  is  found  at  an  altitude  of  8,100  feet  along  the  creek  bottoms,  its  height 
increasing  in  lower  elevations  and  sometimes  reaching  125  feet,  but  with  no  clear 
trunk.  White  iir  and  limber  pine  commence  at  an  elevation  of  8,250  feet  and  con- 
tinue to  the  highest  altitudes. 

This  township  can  be  logged  by  railroad  down  Nigretto  Creek  or  the  Middle 
Fork  of  the  Gila,  but  a  portable  sawmill  would  be  more  economical.  After  being 
manufactured  the  lumber  could  be  hauled  by  wagon  to  the  nearest  constructed  road 
and  thence  transported  by  Gila  or  San  Francisco  rivers. 

This  township  is  extremely  well  timbered,  about  18,400  acres  being  covered. 
There  is  much  prairie  land. 

Stand  of  timber  species  in  T.  9  S,,  R,  17  W. 

Feet  B.  M. 
Yellow  pine 57,062,500 

Limber  pine 5, 000, 000 

White  fir 19,125,000 

Red  fir 17,750,000 

Spruce 6,500,000 

Total 105,437,500 

Forest  conditions  in  T.  9  S.,  R.  17  W. 

Average  total  height  of  timber  trees feet. .  97 

Average  height,  clear,  of  timber  trees do. . .  16 

Average  diameter,  breast-high inches. .  22 

Dead per  cent. .  1 

Diseased do.. .  9 

Average  age years. .  200 

Township  9  South,  Range  18  West. 

This  township  is  a  high,  mountainous  country,  draining  into  Nigretto  Creek. 
Its  surface  is  very  rocky,  covered  with  a  malpais  capping. 

There  is  a  dense  undergrowth  of  white  and  red  fir,  which  thrives  on  the  slopes, 
the  soil  being  generally  damp. 

The  timber  will  have  to  be  taken  down  Nigretto  Creek  by  means  of  stationary 
engines,  as  the  grade  is  too  steep  for  locomotives.  The  branch  of  Nigretto  Creek 
flows  during  times  of  storm,  but  at  other  seasons  is  usually  dry. 

All  of  this  township  is  timbered  with  the  exception  of  about  640  acres. 
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Stand  of  timber  species  in  T.  9  S.,  R.  18  W. 

Feet  B.  M. 

YeUowpine 31,750,000 

Limber  pine 12, 000, 000 

White  fir 49,250,000 

Red  fir 23,000,000 

Spruce 9,250,000 

Total 125,250,000 

FortM  conditions  in  T.  9  S.,  R.  18  W. 

Average  total  height  of  timber  trees feet. .     90 

Average  height,  clear,  of  timber  trees do. . .     10 

Average  diameter,  breast-high inches. .     22 

Dead per  cent. .       1 

Diseased do. . .     13 

Average  age years. .  190 

Township  9  South,  Range  19  West. 

The  surface  of  this  township  is  extremely  rough,  being  broken  by  lofty  hiDs 
and  intersected  by  numerous  deep  canyons.  The  greater  part  of  the  area  drains 
westerly  into  San  Francisco  River  and  is  very  sparsely  timbered. 

Undergrowth  of  manzanita  and  greasewood  is  conspicuous  on  the  timberless 
areas,  particularly  on  the  steep  sidehills,  where  it  is  mixed  with  scattering  scrub 
oak  and  pifion  pine. 

The  amount  of  timber  in  the  township  is  too  small  to  pay  for  the  cost  of  remov- 
ing it  and  is  not  likely  to  be  used  unless  the  development  of  some  Triining  industry 
should  call  for  its  consumption  on  the  ground. 

The  streams  are  practically  dry  at  all  times  excepting  when  converted  to 
raging  torrents  by  occasional  cloud-bursts. 

Of  this  township  about  17,200  acres  are  sparsely  timbered. 

Stand  of  timber  species  in  T.  9  5.,  R.  19  W. 

Feet  B.  M. 

YeUowpine 8,562,500 

Limber  pine 4, 375, 000 

White  fir 14,250,000 

Red  fir 10,500,000 

Spruce 2,000,000 

Total 39,687,500 

Forest  conditions  in  T.  9  5.,  R.  19  W. 

Average  total  height  of  timber  trees feet. .  100 

Average  height,  clear,  of  timber  trees do. . .      7 

Average  diameter,  breast-high inches. .     18 

Dead per  cent. .       1 

Diseased do. . .     13 

Average  age years. .  210 
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Township  9  South,  Range  20  West. 

This  township  is  traversed  by  San  Francisco  River.  The  country  east  of  the 
river  is  very  rugged,  but  the  balance  is  generally  rolling,  except  for  the  high  hills 
on  the  north  and  west  boundaries. 

Rock  outcrops  in  several  places,  the  mesas  toward  the  south  being  covered 
with  malpais  bowlders. 

The  undergrowth  is  dense  in  places,  consisting  principally  of  grease  wood  and 
small  scrub  oak,  with  a  scattering  of  piilon  pine. 

There  is  practically  no  timber  in  the  township,  only  a  few  cottonwoods,  box 
elders,  and  walnut  trees  growing  along  the  bottoms  of  the  canyons.  San  Francisco 
River  and  Pueblo  Creek  flow  considerable  water,  but  the  latter  occasionally  sinks 
during  the  dry  season. 

Township  9  South,  Range  21  West.- 

The  western  portion  of  this  township  is  extremely  rough  and  mountainous, 
rising  abruptly  to  a  height  of  several  thousand  feet  along  the  boundary  line 
between  New  Mexico  and  Arizona.  The  southern  and  eastern  portions  are  mostly 
undulating  mesas. 

The  mesas  are  mostly  covered  by  malpais  rock. 

Along  the  streams  are  some  scattering  growths  of  walnut,  ash,  box  elder, 
Cottonwood,  alder,  and  wild  grapes.  There  is  very  little  timber  elsewhere  in  the 
township,  and  being  located  at  such  great  altitudes  and  on  steep  mountain  sides 
it  is  practically  inaccessible. 

Of  this  township  about  13,750  acre«  are  sparsely  timbered. 

Stand  of  timber  species  in  T.  9  S.,  R.  21  W. 

Feet  B.  M. 
Yellow  pine 5, 750, 000 

Limber  pine 500, 000 

White  fir 10,750,000 

Red  fir 8,500,000 

Total 25,500,000 

Forest  conditions  in  T.  9  S.,  R.  21  W . 

Average  total  height  of  timber  trees feet. .  80 

Average  height,  clear,  of  timber  trees do 10 

Average  diameter,  breast-high inches. .  21 

Dead per  cent. .  1 

Diseased do 16 

Average  age years. .  175 
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Township  10  South,  Range  10  West. 

This  township  is  characterized  by  a  central  mountain,  part  of  the  Black  Range, 
forming  the  divide  between  Rio  Grande  and  Gila  River.  Spurs  radiate  from  this 
mountain,  the  southeast  comer  of  the  township  being  extremely  rugged  and  moun- 
tainous and  intersected  by  deep  canyons,  while  the  east  and  north  portions  are 
fairly  level.  The  main  timber  belt  is  located  in  the  south  and  west.  The  east 
portion  is  covered  with  juniper,  pinon  pine,  and  scrub  oak,  with  walnut,  box  elder, 
sycamore,  and  cottonwood  along  the  creek  bottoms. 

This  township  can  best  be  logged  by  means  of  a  railroad  up  Gila  River.  From 
the  forks  of  the  Gila,  numerous  branches  with  easy  grades  stretch  off  eastward 
to  their  heads  at  the  summit  of  the  Black  Range.  Nearly  all  the  streams  flow 
during  the  entire  year,  the  Gila  having  a  large  volume  of  water. 

Of  this  township  about  11,700  acres  are  timbered. 

Stand  of  timber  species  in  T.  10  5.,  R.  10  W, 

Feet  B.  M. 

Yellow  pine 50, 750, 000 

White  fir 500,000 

Red  fir 5,750,000 

Total 57,000,000 

Forest  conditions  in  T.  10  5.,  R.  10  W, 

Average  total  height  of  timber  trees feet. .  95 

Average  height,  clear,  of  timber  trees do. . .  25 

Average  diameter,  breast-high inches. .  24 

Dead percent..  1 

Diseased do 8 

Average  age years. .  223 

Township  10  South,  Range  11  West. 

The  north  portion  of  this  township  is  a  high,  rolling  plateau,  intersected  by 
numerous  streams,  which  in  their  course  south  become  deep,  rocky  canyons.  The 
plateau  drops  perpendicularly  at  Gila  River  and  rises  as  abruptly  on  the  south 
side.  The  north  and  northwest  portions,  tributary  to  the  west,  are  very  level 
and  are  for  the  most  part  heavily  timbered,  but  open  occasionally  into  small  prairies. 

The  timber  is  of  exceptionally  good  quality,  and  stands  in  a  park-like  country 
free  from  underbrush  and  young  growths. 

All  the  timber  belt  is  tributary  to  Gila  River  either  south  or  west.  The  stream 
flowing  west  has  the  better  grades,  and  a  road  can  easily  be  constructed  throughout 
its  entire  length.  An  exceedingly  fine  timber  belt,  perhaps  better  than  any  other 
in  the  reserve,  would  thus  be  made  accessible.  The  Gila  is  the  only  stream  that 
flows  throughout  the  year. 

This  township  is  generally  well  timbered. 
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Stand  of  timber  species  in  T.  10  S.,  R,  11  W. 

Feet  B.  M. 

Yellow  pine 84,000,000 

White  fir 3,750,000 

Red  fir 10,250,000 

Total 98,000,000 

Forest  conditions  in  T.  10  S.,  R.  11  W. 

Average  total  height  of  timber  trees feet. .  98 

Average  height,  clear,  of  timber  trees do. . .  19 

Average  diameter,  breast-high inches. .  22 

Dead per  cent. .  1 

Diseased do 6 

Average  age years. .  224 

Township  10  South,  Range  12  West. 

This  township  consists  of  a  generally  level  plateau,  sloping  gently  to  the  south, 
and  tributary  to  Gila  River.  There  is  a  good  growth  of  yellow  pine  of  excellent 
quaUty,  but  this  is  the  only  timber  represented  excepting  a  few  isolated  red  fir 
trees  along  some  of  the  streams. 

There  is  no  undergrowth,  the  area  being  totally  free  from  all  young  growths. 

The  country  is  well  situated  for  logging.  The  timber  can  be  hauled  over  logging 
roads  built  in  a  north  or  northeast  direction.  In  the  southwest  quarter  of  section 
31  the  river  breaks  into  a  deep  canyon,  and  it  is  doubtful  if  a  road  could  be  con- 
structed up  the  Gila  beyond  that  point.  Canyon  Creek  flow^s  w^ater  in  sections 
31,  32,  and  28,  but  is  dry  above  that  point.  All  the  other  streams,  with  the  excep- 
tion of  the  Gila  in  section  36,  are  dry. 

This  township  is  generally  well  timbered. 

Stand  oj  timber  species  in  T.  10  S.,  R.  12  W. 

Feet  B.  M. 

YeUowpine 65,250,000 

White  fir 750,000 

Total 60,000,000 

Forest  conditions  in  T.  10  S.,  R.  12  W, 

Average  total  height  of  timber  trees feet. .  100 

Average  height,  clear,  of  timber  trees do 20 

Average  diameter,  breast-high inches. .     26 

Dead per  cent..       4 

Diseased do. . .     15 

Average  age years. .  220 
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Township  10  South,  Range  13  West. 

The  north  part  of  this  township  consists  of  rolling  mesas,  devoid  of  timber 
except  along  the  creeks.  The  southern  area  is  verj'  rough  and  mountainoxL*?, 
ascending  rapidly  to  the  summit  of  Little  Black  Range,  a  spur  of  which  traverses 
the  south  tier  of  sections.  The  timber  on  the  north  slope  is  yellow  pine,  but  along 
the  canyons  is  a  scattering  of  red  and  white  fir. 

The  mesas  are  covered  with  malpais  rock. 

The  underbrush  is  very  thick  on  the  higher  elevations,  consisting  of  white  and 
red  fir  with  a  few  yellow  pine.  Near  the  heads  of  the  canyons  and  following  them 
for  some  distance  are  thick  growths  of  quaking  aspen,  at  least  three-fourths  of 
them  affected  by  decay. 

The  timber  can  be  logged  in  any  direction  required,  as  the  character  of  the 
land  is  such  as  to  permit  the  construction  of  roads.  All  the  streams  run  dry  imme- 
diately after  a  storm,  owing  to  the  porous  nature  of  the  soil. 

Of  this  township  about  10,000  acres  are  timbered. 

Stand  of  timber  species  in  T.  10  S.,  R.  13  W. 

Feet  B.  M. 

Yellow  pine 35, 750, 000 

Limber  pine 500, 000 

White  fir 1,312,500 

Red  fir ' 7,250,000 

Total 44,812,500 

Forest  conditions  in  T.  10  S.,  R.  IS  W. 

Average  total  height  of  timber  trees feet. .  88 

Average  height,  clear,  of  timber  trees do . . .  27 

Average  diameter,  breast-high inches. .  24 

Dead per  cent. .  2 

Diseased do. . .  10 

Average  age years. .  272 

Township  10  South,  Range  14  West. 

The  east  half  of  this  township  is  a  fairly  level  prairie;  the  west  portion  rises 
gradually  to  the  summit  of  a  high,  timbered  butte,  which  drops  off  steeply  to  the 
south  and  slopes  gently  to  the  north. 

The  prairie  and  the  mountains  are  covered  with  a  heavy  coating  of  malpais 
rock. 

On  the  north  slope  is  a  good  reproduction  of  young  yellow  pine,  small  and  hardy 
There  is  also  an  undergrowth  of  red  and  white  fir.  On  the  north  slope  and  along 
the  creek  bottoms  the  yellow  pine  is  of  exceptionally  fine  quality  and  large  size. 
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This  timber  belt  can  be  logged  in  any  direction  desired,  as  the  character  of  the 
surface  offers  no  serious  obstructions  to  the  building  of  logging  roads.  The  streams 
to  the  south  carry  water  for  at  least  2  miles  from  the  south  boundary  line,  and  flow 
to  the  Middle  Fork  of  Gila  River. 

Of  this  township  about  13,000  acres  are  timbered. 

Stand  of  timber  species  in  T.  10  5.,  R.  14  W. 

Feet  B.  M. 

Yellow  pine 61,625,000 

White  fir 250,000 

Red  fir 6,750,000 

Total 68,625,000 

Forest  conditions  in  T.  10  5.,  R.  14  W. 

Average  total  height  of  timber  trees feet. .  115 

Average  height,  clear,  of  timber  trees do. . .  24 

Average  diameter,  breast-high inches. .  24 

Average  age ; years. .  225 

Township  10  South,  Range  15  West. 

This  township,  except  for  a  few  sections  along  the  east  side,  is  a  rolling  prairie 
covered  with  malpais  rock,  and  is  used  largely  for  stock  raising. 

On  sections  12,  13,  and  24  are  small  growths  o  yellow  pine  and  red  fir.  The 
remainder  of  the  timbered  area  is  covered  with  scrub  oak  and  pinon  pine,  averaging 
about  5  cords  to  the  acre. 

The  timber  in  this  township  can  be  logged  down  Iron  Creek  or  taken  north, 
or  it  can  be  hauled  east  to  T.  10  S.,  R.  14  W.,  and  logged  in  connection  with  that 
body  of  timber.     Iron  Creek  runs  water  through  sections  27  and  34  only. 

Of  this  township  about  4,000  acres  are  timbered. 

Stand  of  timber  species  in  T.  10  S.y  R  15  W. 

Feet  B.  M. 

Yellow  pine 6,750,000 

Limber  pine .' 125, 000 

Red  fir 1,250,000 

Total 8,125,000 

Forest  conditions  in  T.  10  S.,  R.  16  W, 

Average  total  height  of  timber  trees feet. .  72 

Average  height,  clear,  of  timber  trees do. . .  9 

Average  diameter,  breast-high inches. .  19 

Dead per  cent. .  1 

Diseased do.. .  7 

Average  age y  are. .  177 
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Township  10  South,  Range  16  West. 

The  surface  of  this  township  s  opes  gradually  to  the  east  on  the  west  side  of  Gila 
River,  and  rises  rapidly  to  the  summit  of  a  high  butte  on  the  east  side. 

The  land  is  generally  covered  with  malpais  rock.  A  few  good  tracts  of  agri- 
cultural land  could  be  found  along  the  Gila  in  sections  9,  16,  and  21,  but  as  the  river 
flows  underground  until  its  junction  with  Snow  Creek,  the  cost  of  irrigation  would 
be  too  great  for  the  area  involved.  Excellent  dam  sites  exist  at  the  mouths  of  the 
creeks  en^tering  Gila  River,  and  no  difficulty  would  be  experienced  in  impounding 
flood  waters. 

There  is  some  excellent  timber  on  the  west  side  of  Gila  River,  being  a  part  of  the 
belt  that  extends  to  the  summit  of  the  Mogollon  Range.  This  timber  can  be  logged  by 
roads  with  easy  grades  constructed  up  the  numerous  tributaries.  Water  is  foimd 
in  all  the  streams  at  some  point  along  the  route.  Snow  Creek  drains  the  Mogollon 
Moim tains  in  this  township ;  it  is  a  large  stream,  well  stocked  with  mountain  trout, 
but  is  being  rapidly  depleted  owing  to  lack  of  proper  protection. 

Of  this  township  about  13,400  acres  are  timbered. 

Stand  of  timber  species  in  T.  10  5.,  R,  16  W. 

Feet  B.  M. 

Yellow  pine 50,625,000 

Limber  pine 500, 000 

Red  fir 2,500,000 

Spruce 250,000 

Total 53,875,000 

Forest  conditions  in  T,  10  S.,  R.  16  W. 

Average  total  height  of  timber  trees feet. .  90 

Average  height,  clear,  of  timber  trees do. . .  16 

Average  diameter,  breast-high inches. .  22 

Dead -, per  cent. .  1 

Diseased '. do. . .  5 

Average  age years. .  180 

Township  10  South,  Range  17  West. 

The  surface  of  this  township  slopes  gradually  to  the  east  from  a  high  mountain 
in  the  extreme  northwest  comer.  The  west  boundary  of  the  township  is  approxi- 
mately the  divide  between  Gila  and  San  Francisco  rivers,  and  is,  in  fact,  the  main 
divide  of  the  reserve.  It  is  one  of  the  best-timbered  townships  in  the  reserve  for 
merchantable  lumber,  the  yellow  pine  and  other  species  being  of  exceptionally  good 
quality.  Engelmann  spruce  is  found  along  the  damp  creek  bottoms  and  on  the 
north-facing  slopes  of  the  creeks. 


DETAILED   DESCRIPTIONS    BY   TOWNSHIPS.  -51 

The  surface,  except  along  some  of  the  creeks,  is  very  rocky,  The  Cooney 
mineral  belt  approaches  this  section,  but  lead  has  not  been  found  on  the  east  side  of 
the  divide. 

The  undergrowth  on  the  lower  altitudes  is  of  yellow  and  limber  pine,  with  white 
and  red  iir  on  the  higher  elevations,  the  fir  being  especially  abundant. 

This  township  is  tributary  to  Gila  River.  The  timber  could  be  manufactured 
on  the  ground  and  hauled  to  Cooney  or  MogoUon.  A  good  road  >\dth  easy  grades 
has  been  constructed  to  MogoUon,  but  owing  to  its  elevation  it  is  often  impassable 
in  winter  by  snow. 

Nearly  all  the  streams  in  this  township  flow  throughout  the  entire  year. 

Stand  of  timber  species  in  T.  10  S.,R.  17  W. 

Feet  B.  M. 

Yellow  pine 99,000,000 

Limber  pine 2, 000, 000 

White  fir 11,000,000 

Red  fir 23,250,000 

Spruce 4,000,000 

Total .* 139,250,000 

Forest  conditions  in  T.  10  5.,  R,  17  W. 

Average  total  height  of  timber  trees feet. .  115 

Average  height,  clear,  of  timber  trees do. . .     19 

Average  diameter,  breast-high inches. .     29 

Dead per  cent. .       1 

Diseased do. . .       9 

Average  age years. .  242 

Township  10  South,  Range  18  West. 

The  part  of  this  township  lying  between  Mineral  and  Copper  creeks  is  a  high 
table-land  intersected  by  numerous  deep  canyons.  .  North  of  Copper  Creek  the 
country  ascends  very  rapidly  to  the  main  divide.  South  of  Nigretto  Creek,  Copper 
and  Mineral  creeks  have  cut  channels  in  the  rock  to  a  depth  of  several  hundred 
feet  below  the  surface  of  the  surrounding  country,  the  walls  being  so  steep  in  the 
case  of  Aiineral  Creek  as  to  render  the  river  almost  inaccessible  throughout  its 
length.  On  the  north  slope,  between  Mineral  and  Copper  creeks,  the  timber  is 
principally  yellow  pine.  Along  the  canyons  walnut,  ash,  box  elder,  cottonwood, 
alder,  sycamore,  and  wild  grapes  are  found  growing  at  the  lower  altitudes,  with 
spruce  and  white  fir  at  the  higher  levels. 

The  undergrowth  along  all  the  north  slopes  is  very  dense,  and  along  the  canyon 
bottoms  consists  of  red  and  white  fir,  limber  pine,  and  Engelmann  spruce.     On  the 
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south  slope,  between  Mineral  and  Copper  creeks,  and  facing  Mineral  Creek,  the  land 
is  generally  timberless,  being  covered  with  numerous  species  of  cacti,  scrub  oak, 
and  grease  wood. 

The  timber  can  be  logged  down  the  different  canyons  to  the  mining  districts, 
or  manufactured  on  the  ground  by  portable  sawmills,  and  flumed  down  the  streams 
from  such  elevations  as  are  not  too  steep.  The  cost  of  making  and  maintaining 
roads  along  such  canyons  is  very  expensive  and  adds  greatly  to  the  cost  of  logging. 
All  the  streams  run  considerable  water  during  the  entire  year;  Mineral  Creek  has 
a  large  volume. 

This  township  is  heavily  timbered. 

Stand  o]  timber  species  in  T  10  S.,  R,  18  W, 

Feet  B.  M. 

Yellow  pine ' 40,000,000 

Limber  pine 2,187,500 

White  fir 40,000,000 

Red  fir 28,250,000 

Spruce 3,375,000 

Total 113,812,500 

Forest  conditions  in  T.  10  5.,  R.  18  W, 

Average  total  height  of  timber  trees feet. .  105 

Average  height,  clear,  of  timber  trees do. . .     11 

Average  diameter,  breast-high inches. .     27 

Dead per  cent. .       1 

Diseased do. . .     18 

Average  age years. .  210 

Township  10  South,  Range  19  West. 

The  surface  of  this  township  is  more  broken  than  that  of  any  other  in  the 
reserve,  owing  in  part  to  the  hills,  but  more  to  the  numerous  streiams  whicn  intersect 
it,  separating  the  ridges  with  deep,  impenetrable  canyons,  which  afford  the  only 
means  of  ingress  to  the  township.  Once  entered,  these  canyons  in  many  instances 
can  not  be  left  for  miles.  Generally  the  canyons  do  not  exceed  8  to  10  feet  in 
width  at  the  bottom,  and  run  hundreds  of  feet  without  any  perceptible  widening. 
The  towns  of  Cooney  and  MogoUon  are  built  along  the  canyons. 

The  rock,  is  mineral  bearing,  yielding  gold,  silver,  and  copper.  Twenty  dollars 
to  the  ton  is  considered  a  low-grade  ore  and  difficult  to  work.  The  introduction 
of  railroads  would  undoubtedly  render  this  an  extremely  prosperous  mining  district, 
but  the  lack  of  any  such  facilities  has  resulted  in  the  closing  of  all  the  mines,  with  a 
single  exception.  The  concentrates  are  hauled  by  wagon  to  Silver  City,  a  distance 
of  nearly  100  miles,  an  expensive  method  of  transportation  which  consumes  the 
profits. 


DETAILED   DESCRIPTIONS   BY    TOWNSHIPS.  53 

Nearly  all  the  timber  has  been  cut  within  a  reasonable  distance  of  the  settle- 
ments. Two  sawmills  are  at  present  operating,  one  at  the  head  of  Silver  Creek, 
the  other  at  Cooney.  The  latter  is  logging  on  Copper  Creek,  and  hauling  the  logs 
by  wagon  to  Cooney.  Originally  most  of  the  timber  stood  along  the  canyons,  the 
summits  of  the  ridges  being  practically  bare  with  the  exception  of  a  few"  isolated 
piiion  pine  and  scrub  oak. 

Stand  o]  timber  species  in  T.  10  5.,  R.  19  W. 

Feet  B.  M. 

Yellow  pine 4,937,500 

Red  fir 2,000,000 

Total 6,937,500 

Township  10  South,  Range  20  West. 

This  township  comprises  a  rolling,  timberless  country,  draining  into  San 
Francisco  River. 

The  prairies  are  covered  with  malpais  rock,  but  along  the  San  Francisco  there 
are  large  tracts  of  good  agricultural  land.  At  the  present  time  nearly  all  the 
river-bottom  land  in  the  township  is  owned  by  one  stock-raising  company. 

Cottonwood,  walnut,  alder,  and  sycamore  trees  are  found  along  nearly  all  the 
streams  and  in  shady  spots  in  the  canyons. 

Township  10  South,  Range  21  West. 

This  township  is  principally  a  timberless  prairie,  draining  to  the  southeast. 

A  small  amount  of  timber  found  along  the  canyon  creeks  consists  chiefly  of  walnut, 

ash,  box  elder,  and  cotton  wood,  w4th  a  few  yellow  pine  and  a  scattering  of  scrub 

oak.     A  limited  -amount  of  piiion  pine  and  juniper  are  found  along  the  steep  sides 

,of  the  creeks. 

Stand  of  timber  species  in  T.  10  S.,  R.  21  W, 

Feet  B.  M. 

Yellow  pine 1,500,000 

Township  11  South,  Range  10  West. 

In  this  township  the  two  east  tiers  of  sections  are  very  rough  and  mountainous, 
dropping  off  to  the  east  into  numerous  deep  canyons,  but  the  west  portion  assumes 
a  more  gradual  slope,  draining  into  Diamond  and  Turkey  creeks  and  other  tribu- 
taries of  Gila  River.  The  streams  flow  ng  to  the  east  are  tributary  to  the  Rio 
Grande.  The  Black  Range,  the  main  divide  between  the  Gila  and  Rio  Grande 
watersheds,  traverses  the  eastern  boundary  of  the  township.  The  yellow  pine  is  of 
particularly  fine  quality,  that  growing  along  the  creeks  averaging  125  feet  in  height, 
24  feet  clear,  and  3  feet  in  diameter.  The  red  and  white  fir  generally  stand  on  the 
north  and  east  slopes. 
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The  formAtioQ  is  limestone^  shaly  sandstone^  and  porphyry,  showing  numerous 
mineiml  deposits^  and  is  probably  a  continuation  of  the  belt  found  10  or  12  miles 
farther  east. 

The  hiDs  support  a  good  growth  of  young  red  and  white  fir  and  of  yellow  and 
limber  pine,  areraging  60  feet  in  height,  10  feet  clear,  and  10  inches  in  diameter. 
The  red  fir  grows  rery  large  in  places,  some  trees  being  48  inches  in  diameter. 

This  township  can  be  easfly  logged  by  means  of  roads  constructed  along  the 
numerous  streams.  These  roads  are  hard,  with  slight  grades,  and  there  are  no 
engineering  difficulties. 

This  township  is  one  of  the  most  heavily  timbered  in  the  reserve,  and  the 
timber  is  of  excellent  quality. 

Skmdof  timber  species  in  T,  11  S,,  R.  10  W. 

Feet  B.  M. 

TeOovpizie 121,250,000 

liznber  paie 2,375,000 

White  fir 8,375,000 

Red  fir 28,250,000 

To€^ 160,250,000 

Forest  eonditwns  in  T,  11  S.,  R.  10  W. 

Arwage  toul  height  of  timber  trees feet..   100 

Arenge  height,  clear,  of  timber  trees do. . .     15 

Arermge  diameter,  breast-high inches. .     20 

Dtad. percent..       1 

Diseased. do...       8 

Average  age years..  255 

Township  11  South,  Range  11  West. 

The  northwestern  part  of  this  township  is  very  broken  and  mountainous,  par- 
ticularly where  it  descends  to  Gila  River.  The  remainder  is  generally  a  rolling 
prairie,  intersected  by  numerous  streams  and  by  canyons  about  200  feet  deep. 
The  township  supports  an  excellent  growth  of  yellow  pine. 

The  surface  is  generally  covered  by  malpais  rock,  with  outcroppings  of  shaly 

sandstone. 

The  undergrowth  is  very  healthy  and  well  stocked  with  a  mixed  species  of 

young  timber. 

The  timber  can  be  easily  logged  by  means  of  roads  constructed  along  the 

main  streams. 

This  township  is  well  covered  with  an  excellent  quality  of  timber. 
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Stand  of  timber  species  in  T.  11  S.,  R.  11  W. 

Feet  B.  M. 

Yellow  pine 98,500,000 

Limber  pine 2, 062,  SOO 

White  fir 10,250,000 

Red  fir 13,750,000 

Total 124,562,500 

Forest  conditions  in  T.  11  S.,  R.  11  W. 

Average  total  height  of  timber  trees feet. .  100 

Average  height,  clear,  of  timber  trees do 16 

Average  diameter,  breast-high inches. .  20 

Dead per  cent. .  1 

Diseased do. . .  9 

Average  age years. .  240 

Township  11  South,  Range  12  West. 

The  surface  of  this  township  is  generally  rolling.  The  northeast  comer,  how- 
ever, is  extremely  broken  and  mountainous,  and  is  intersected  by  Gila  River, 
which  flows  through  a  rocky  canyon  several  hundred  feet  deep,  with  precipitous 
walls  on  either  side.  The  west  half  of  the  township  is  prairie  land,  supporting 
very  Uttle  timber,  there  being  but  a  scattering  of  juniper,  piiion  pine,  and  scrub 
oak.  The  valleys  of  the  streams  are  timbered  with  walnut,  cottonwood,  box  elder, 
and  alder,  with  a  profusion  of  wild-grape  vines. 

There  are  some  strips  of  agricultural  lands  along  the  creeks  which  were  at  one 
time  cultivated,  but  were  of  necessity  abandoned  owing  to  the  scarcity  of  water  in 
the  dry  season.     The  soil  is  generally  derived  from  malpais  rock. 

The  eastern  part  of  the  township  can  be  logged  by  means  of  roads  constructed 
along  the  streams. 

All  of  this  township,  with  the  exception  of  about  6,000  acres,  is  timbered. 

Stand  of  timber  species  in  T.  11  S.,  R.  12  IT. 

Feet  D.  M. 

YeUowpine 44,750,000 

Limber  pine *. 125, 000 

White  fir 1 ,  250, 000 

Red  fir 5,250,000 

Total 51,375,000 

Forest  conditions  in  T.  11  S.,  R.  12  W. 

Average  total  height  of  timber  trees feet. .  102 

Average  height,  clear,  of  timber  trees 1 do. . .     23 

Average  diameter,  breast-high inches. .     23 

Dead per  cent. .       1 

Diseased do.. .     11 

Average  age years. .  260 
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Township  11  South,  Range  13  West. 

This  township  is  generally  prairie  land,  supporting  a  few  isolated  pifion  pinee 
and  scrub  oaks.  The  northwest  corner  is  rugged  and  mountainous,  sloping  in  a 
generally  southeasteriy  direction,  and  is  tributary  to  Gila  River.  The  main  timber 
belt  is  of  good  quaUty.  The  yellow  pine  is  exceptionally  tall,  clear  of  trunk, 
sound,  and  free  from  defects. 

There  is  no  agricultural  land  in  the  township.  The  soil  is  generaUy  of  malpais 
formation. 

The  timber  can  be  logged  in  any  direction,  but  must  go  with  the  slope  of  the 
country,  as  the  streams,  which  are  all  dry,  are  in  deep  beds  about  150  feet  below 
the  level  of  the  land. 

Of  this  township  about  11,500  acres  are  timbered. 

Stand  of  timber  species  in  T.  11  S.,  R.  IS  W. 

Feet  B.  M. 

Yellow  pine 40,187,500 

Limber  pine 250, 000 

White  fir 562,500 

Red  fir 4,062,500 

Total 45,062,500      * 

Forest  conditions  in  T.  11  S.,  R.  13  W. 

Average  total  height  of  timber  trees feet.  .98 

Average  height,  clear,  of  timber  trees do. . .     20 

Average  diameter,  breast-high inches. .     20 

Dead per  cent. .       1 

Diseased do 7 

Township  11  South,  Range  14  West. 

This  township  is  mainly  a  high  plateau  rising  gently  toward  the  northeast 
comer,  but  dropping  perpendicularly  at  the  intersections  of  streams,  which  have 
cut  chasms  through  the  rock,  in  some  cases  hundreds  of  feet  in  depth.  The  north 
part  of  the  township  and  that  lying  south  of  Gila  River  are  weU  timbered  with 
first-class  yellow  pine.  White  and  red  fir,  walnut,  box  elder,  cottonwood,  and 
sycamore  are  found  growing  along  the  canyons,  with  pifion  pine  and  scrub  oak 
scattered  sparingly  over  the  timberless  area. 

All  the  timbered  country  is  tributary  to  the  Middle  Fork  of  Gila  River,  down 
which  the  timber  must  be  logged  by  means  of  roads  constructed  for  that 
purpose. 

All  the  large  streams  run  water  except  during  extremely  dry  periods. 

Of  this  township  about  21,200  acres  are  timbered. 
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Stand  of  timber  species  in  T.  11  5.,  R.  14  W. 

Feet  B.  M. 

Yellow  pine 69,500,000 

Limber  pino 500, 000 

\\'hitefir 750,000 

Red  fir 8, 562, 500 

Total 79,312,500 

Forest  conditions  in  T.  11  5.,  R.  U  W. 

Average  total  height  of  timber  trees feet. .  98 

Average  height,  clear,  of  timber  trees do 19 

Average  diameter,  breast-high inches. .  22 

Dead piT  cent. .  1 

Disc»ased do 7 

Township  11  South,  Range  15  West. 

This  township  consists  of  fairly  level  plateaus  intersected  by  numerous  deep 
canyons.  The  north  portion  is  tributary  to  the  Middle  Fork,  and  the  south  part 
to  the  West  Fork  of  Gila  River.  The  Little  Range  traverses  the  township,  but 
does  not  assume  mountainous  proportion  until  after  passing  the  west  boundary. 
All  this  area  is  well  covered  with  first  quality  yellow  pine  mixed  with  red  and 
white  fir,  the  latter  growing  principally  on  the  north  slopes  of  the  canyons. 

The  timber  is  immediately  tributary  to  the  two  branches  of  Gila  River,  and 
can  be  hauled  to  those  streams,  and  thence  to  market  by  a  railroad  constructed 
for  that  purpose. 

Stand  of  timber  species  in  T.  11  S.,  R.  15  W. 

Feet  B.  M. 

Yellow  pine 80,625,000 

Limber  pine 1 ,  375, 000 

White  fir 2,750,000 

Red  fir 13,500,000 

TotaL 98,250,000 

Forest  conditions  in  T.  11  S. ,  R.  15  W. . 

Average  total  height  of  timber  trees feet. .  97 

Average  height,  clear,  of  timber  trees do. . .   17 

Average  diameter,  breast-high inches. .  24 

Dead per  cent. .     1 

Diseased do 8 

Township  11  South,  Range  16  West. 

This  township  is  a  rough,  mountainous  country,  breaking  into  high  peaks 
along  the  Little  Range.     Iron  Creek  and  West  Fork  of  Gila  River  have  cut  chasms 
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in  the  rock,  in  some  places  hundreds  of  feet  in  depth.  This  area  is  covered  with 
an  extra  heavy  growth  of  yeUow  pine  and  red  fir,  with  considerable  white  fir  at  the 
higher  altitudes  and  Engelmann  spruce  along  the  creek  bottoms. 

The  country  is  very  rocky  and  difficult  to  traverse. 

The  young  growth  is  dense,  and  at  the  higher  elevations  thrives  to  perfection, 
the  yellow  pine  growing  particularly  well  on  the  south  slopes. 

This  township  is  tributary  to  Gila  River,  but  difficulties  will  be  encountered 
in  building  roads  down  the  canyons,  as  falls  are  numerous,  and  the  bed  of  the 
stream  very  narrow  in  places.  The  upland  country  can  not  be  utilized  on  account 
of  the  numerous  canyons.  Nearly  all  the  streams  are  iOiowing.  Iron  Creek  and 
the  West  Fork  of  the  Gila  carry  a  very  large  volume  of  water,  being  fed  from 
springs  and  snow  on  the  Mogollon  Mountains. 

This  township  is  very  heavily  timbered. 

Stand  of  timber  species  in  T.  11  S.,  R.  16  W, 

.Feet  B.  M. 

Yellow  pine 135,000,000 

Limber  pine 312, 500 

White  fir..... 5,375,000 

Red  fir 37,625,000 

Spruce 1,250,000 

Total 179,562,500 

Forest  conditions  in  T.  11  S.,  R.  16  W. 

Average  total  height  of  trees feet. .  94 

Average  height,  clear,  of  timber  trees do. . .  16 

Average  diameter,  breast-high inches. .  24 

Dead per  cent. .  1 

Diseased do 9 

Township  11  South,  Range  17  West. 

This  township  is  generally  rugged  and  mountainous,  and  forms,  with  the  town- 
ship immediately  to  the  south,  the  highest  portion  of  the  reserve.  The  topography 
to  the  southwest  is  steep,  the  country  being  intersected  by  numerous  deep,  rocky 
canyons  with  perpendicular  walls  several  thousand  feet  high,  and  subject  to  occa- 
sional huge  rock  sUdes  from  the  summits  of  the  mountains  to  the  creek  bottoms. 
The  greater  part  of  the  township  drains  to  the  northeast  into  Gila  River.  The 
main  divide  of  the  Mogollon  Range  cuts  ofiF  a  comer  of  this  area  which  drains  into 
Mogollon  and  Whitewater  creeks.  The  timber  consists  of  an  equal  division  of 
alpine  species,  with  yellow  pine  growing  at  the  lower  altitudes.  It  is  all  of  good 
size  and  quaUty,  supporting,  in  some  places,  60  trees  to  the  acre,  consisting  of 
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Arizona  spruce  (a  gray-barked  tree  closely  resembling  the  spruce  of  the  Pacific 
coast)  and  balsam  fir,  with  a  mixture*  of  quaking  aspen. 

The  imdergrowth  is  very  dense  on  certain  areas.  The  top  of  the  divide  and 
the  east  slope  for  a  distance  of  half  a  mile  are  utterly  devoid  of  young  growth, 
but  the  Utter  of  dead  timber  is  heavy.  The  young  timber  is  chiefly  white  and 
red  fir,  quaking  aspen,  balsam,  and  white  pine. 

The  timber  must  necessarily  be  logged  down  the  streams.  The  haul  by  donkey 
engine  would  be  very  long  before  meeting  a  railroad^  as  the  surface  is  too  steep 
and  rough  to  permit  the  laying  of  track.  All  the  streams  flow  a  considerable 
volume  of  water  throughout  the  year. 

This  township  is  one  of  the  most  heavily  timbered  in  the  reserve. 

Stand  of  timber  species  in  T.  11  S.,  R.  17  W. 

Feet  B.  M. 

Yellow  pine 68,000,000 

Limber  pine 3,375,000 

White  fir 23,000,000 

Red  fir 73,000,000 

Spruce 44,750,000 

Balsam  fir 13, 875, 000 

Total 226,000,000 

Forest  conditions  in  T.  11  S.y  R.  17  W. 

Average  total  height  of  timber  trees feet. .  90 

Average  height,  clear,  of  timber  trees do. . .  15 

Average  diameter,  breast-high inches. .  24 

Dead per  cent. .  3 

Diseased do 15 

Average  age years. .  205 

Township  11  South,  Range  18  West. 

This  township  comprises  the  mort  precipitous  and  mountainous  country  in 
the  reserve.  It  is  intersected  by  numerous  canyons  several  thousand  feet  deep, 
draining  generally  to  the  west.  A  liigh  spur  of  the  MogoUon  Mountains  runs  in  a 
northwesterly  direction  from  the  southeast  corner  of  the  township.  The  whole 
area  is  covered  with  a  thick  growth  of  mixed  timber,  the  heaviest  being  red  fir  and 
Arizona  spruce. 

The  land  is  extremely  rocky.  The  Cooney  mineral  belt  extends  into  this  towTi- 
ship,  but  up  to  the  present  time  nothing  has  been  done  beyond  prospecting. 

The  second  growth  is  very  dense,  comprising  a  reproduction  in  about  the  same 
proportion  as  the  standing  timber. 
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Great  difficultj  wfll  be  experienced  in  logsjn?  tfak  reeHn.  the  sround  being 
annsoADy  rou^.  and  the  canyons  narrow,  vith  nnnmoa«  Cilk.  Tl^  countrr  is 
tribatarr  to  Whiteirater.  Mineral.  Willow,  and  Big  Dry  cmfe.  aD  bat  WiDow 
Creek  being  tributary  to  San  Francisco  Rrrer. 

This  township  is  the  most  heaTily  timbered  in  the  rcserre. 

♦/  timAtr  tptrit*  a  T.  11  $ .  R.  .'?  *" 


Teik^r  piv :4.aaX.<IH> 

Limb^  pio^ - 4.312L.<30D 

Whit^  fir i7.don.aoD 

R^fir ::x7ah.<H» 

Spnio? Sei.^B2.aD 

B*l3Mafir :Ss.i6^aQD 

Toed ^«Ll<^. 

Fcr^ni  AMi^4fw*#  w  T.  12  S^  E.  :«  W 

Average  total  heigfat  of  timber  uers. -3wt- . 

Average  height,  clear,  of  timber  irp*s -de 13 

Average  diameter,  breast-high laci^pS'. .     27 

Dead jwr  «afi- .       1 

Diseased 'd^ 39 

Average  age tihk*,  .  300 

Township  1 1  Soith.  Range  19  West. 

The  surface  of  tliis  townsliip  is  extremely  ivHigh.  bein^  traTersed  by  the  Mog^oDon 
Range  and  brolcen  by  many  deep,  precipitous  canyons.  aD  drainii^  into  streams 
tributary  to  San  Francisco  River.  A  spur  of  the  MogoUon  Mountains  on  the  west 
side  breaks  off  perpendicularly  several  thousand  feet  to  the  prairie  below.  fMesenting 
an  .imposing  spectacle. 

The  undergrowth  is  very  compact  along  the  eastern  slope.  led  fir  and  ArijDona 
spruce  predominating. 

This  township  will  be  diflBcult  to  log,  owing  to  the  ivmgh  nature  of  the  ground. 
It  is  tributary  to  San  Francisco  River,  the  greater  fiart  being  drained  by  Whitewater 
Creek. 

AU  of  this  township  is  timbered  with  the  excepti<Mi  of  2,3^ 

o/  timber  tefnirict  m  J".  23  5.,  B.  2S»  W. 


Yellow  pine «.  12^.000 

Limber  pine 2,0(lL\<l(]II]l 

White  fir 10.S12.3CO 

Red  fir nr.liSLOOO 

Spnice *\  ^0.0(19 

Balsam  fir ia,2a\a» 

Total l^.<8r.d[M) 
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Forest  conditions  in  T.  11  5.,  R.  19  W, 

Average  total  height  of  timber  trees feet. .  106 

Average  height,  clear,  of  timber  trees do 13 

Average  diameter,  breast-high inches. .     29 

Dead per  cent. .       1 

Diseased do 20 

Average  age years. .  210 

Township  1 1  South,  Range  20  West. 

This  township  is  traversed  by  San  Francisco  River  and  its  tributaries.  It  is  a 
rolling  country,  utterly  devoid  of  timber  with  the  exception  of  a  few  isolated  patches 
of  juniper,  cedar,  piiTon  pine,  and  scrub  oak,  in  all  about  5,000  cords,  on  the  hillsides, 
and  Cottonwood,  sycamore,  and  walnut  along  the  creek  bottoms. 

The  soil  is  derived  from  malpais  rock. 

San  Francisco  River  and  Whitewater  Creek  are  the  only  streams  iOiowing 
throughout  the  year. 

This  township  is  only  valuable  for  grazing. 

Township  11  South,  Range  21  West. 

This  township  is  high,  mountainous,  covered  with  a  heavy  capping  of  malpais 
rock,  and  sparsely  watered.  It  is  destitute  of  timber  except  a  scattering  of  juniper, 
cedar,  pinon  pine,  and  scrub  oak,  with  a  few  cottonwood,  sycamore,  and  walnut 
trees  along  the  creek  bottoms. 

This  area  is  valuable  only  as  grazing  land.  The  San  Francisco  is  the  only 
stream  carrying  water. 

Township  12  South,  Range  10  West. 

The  surface  of  this  township  rises  gradually  from  the  west  side  to  the  center 
line,  where  it  ascends  rapidly  to  the  summit  of  the  Black  Range,  and  drops  off  very 
sharply  to  the  east.  The  country  is  almost  wholly  tributarj^  to  Gila  River,  being 
drained  by  branches  of  Diamond  Creek.  On  the  east  slope  the  timber  is  principally 
red  fir  and  yellow  pine;  Engelmann  spruce  thrives  along  the  creek  bottoms. 

The  undergrowth  consists  of  red  and  white  fir,  with  yellow  pine  at  the  lower 
altitudes.  The  quaking  aspen  thickets  are  verj^  dense,  particularly  on  the  north- 
facing  slopes. 

This  township  can  be  logged  down  the  different  branches  of  Diamond  Creek  by 
means  of  railroads  built  along  the  bottoms.     There  are  no  engineering  difficulties. 

This  township  is  heavily  thnbered. 
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Stand  of  timber  species  in  T.  12  S.,  R.  10  W. 

Feet  B.  If. 

Yellow  pine 83,500,000 

Limber  pine 1, 000, 000 

White  fir 4,875,000 

Red  fir 95,250,000 

^nice 625,000 

Balsam  fir 125,000 

Total 185,375,000 

Forest  amditions  in  T.  12  S.,  R.  10  W. 

Average  total  height  of  timber  trees feet. .  112 

Average  height,  clear,  of  timber  trees do. . .  18 

Average  diameter,  breast-high inches. .  27 

Dead per  cent. .  1 

Diseased do. . .  12 

Average  age years. .  285 

Township  12  South,  Range  11  West. 

The  surface  of  this  township  slopes  gradually  to  the  west.  It  is  traversed 
by  many  streams,  flowing  in  a  gpneral  westerly  direction  at  a  de^th  of  200  feet 
below  the  level  of  the  country,  all  tributary  to  Gila  River.  The  timber  is  of  good 
quaUty,  yellow  pine  and  red  fir  being  most  abundant. 

The  land  is  covered  with  malpais  rock,  with  occasional  outcroppings  of  lime- 
stone. 

The  young  growth  is  not  heavy.  Reproduction  decreases  with  the  elevation, 
particulariy  on  areas  covered  with  malpais  rock. 

The  creek  bottoms  are  well  adapted  for  railroad  construction,  and  the  timber 
can  be  easily  logged  by  this  method. 

Stand  of  timber  species  in  T,  12  5.,  R.  11  W, 

Fwt,  B.  H. 

Yellow  pine 57,875,000 

limber  pine 1,125,000 

White  fir 6,000,000 

Red  fir. 19,500,000 

TouL SI,  500. 000 

Forest  condOitms  in  T.  12  5.,  R,  11  W, 

Average  toCal  height  of  timber  trees feet..  117 

Average  heigfat.  dear,  of  timber  trees do 19 

Averse  dimmeter.  breast-higfa inches. .  25 

I>f*d percent..  1 

Diseased do 10 

Average  age years. .  2S5 


\ 
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Township  12  South,  Range  12  West. 

This  township  consists  of  a  plateau  gradually  sloping  to  the  west  and  draining 
into  Diamond  Creek,  a  tributary  of  Gila  River.  This  plateau  breaks  into  open 
parks,  supporting  a  few  scattered  pinon  pine  and  scrub  oak.  The  only  merchant- 
able timber  species  represented  is  yellow  pine,  which  is  limited  to  a  small  amount 
on  the  north  slopes  of  the  creeks. 

The  surface  is  covered  with  malpais  rock  and  bow^lders. 

The  timber  can  be  easily  logged  by  means  of  roads  built  down  the  streams, 
which  have  wide  bottoms  and  slight  grades.  With  the  exception  of  the  Gila,  the 
streams  are  mostly  dry,  appearing  above  the  surface  in  places  for  short  distances 
and  then  sinking  underground. 

Of  this  township,  about  21,600  acres  are  timbered. 

Stand  of  timber  gpecies  in  T  12  S.,  R.  12  W. 

Feet,  B.  M. 

Yellow  pine 42,125,000 

Forest  conditions  in  T.  12  S.,  R.  12  W. 

Average  total  height  of  timber  trees feet. .  112 

Average  height,  clear,  of  timber  trees do 16 

Average  diameter,  breast-high inches. .  20 

Dead per  cent. .  1 

Diseased : do 5 

Average  age years. .  260 

Township  12  South,  Range  13  West. 

This  township  consists  of  sloping  mesas,  dropping  off  abruptly  into  deep 
canyons,  in  which  flow  Gila  River  and  its  numerous  tributaries.  The  plateaus 
are  barren  of  timber,  except  for  a  scattering  of  scrub  oak  and  pinon  pine.  Walnut, 
Cottonwood,  sycamore,  and  box  elder,  covered  with  wild-grape  vines,  grow  along 
the  creek  bottoms,  walnut  predominating. 

The  mesas  are  covered  with  malpais  rock. 

Gila  River  carries  a  large   quantity  of  water.     During  thunderstorms   the 

m 

volume  is  greatly  increased,  but  soon  recedes  to  the  normal  iOiow. 

Township  12  South,  Range  14  West. 

This  township  is  a  liigh,  fairly  level  plateau,  traversed  by  Gila  and  Little 
rivers,  which  have  cut  channels  through  the  rock.  In  places  these  channels  are 
hundreds  of  feet  deep,  with  perpendicular  walls.  The  timber  is  chiefly  yellow 
pine  of  good  quality,  with  a  few  red  fir  and  white  pine. 

The  agricultural  land  is  confined  to  a  few  small  farms  along  the  Gila.  The 
surface  is  generally  covered  with  malpais  rock,  with  outcroppings  of  limestone. 
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The  undergrowth,  principally  vellow  pine,  is  not  in  a  thriving  condition. 

Tlie  timber  can  be  logged  down  Gfla  and  Little  rivers.  Little  River  can 
not  be  followed  its  entire  length,  as  it  becomes  verv  narrow  and  breaks  into  high 
falls  a  few  miles  from  its  mouth. 

This  township  is  rather  sparselv  timbered. 

Stand  of  timber  wpeeies  I'ji  7.  /  >  S.,  R,  U  W. 

F«ct.  B.  U. 

Yellow  pine 32.125,000 

limber  pine 300. 000 

Red  fir 5,230.000 

Total 37.875,000 

Forest  rtmditum»  in  T.12S  .  R.  U  ^' 

Average  total  height  of  timber  trees feet..  96 

Average  height,  clear,  of  timber  trees do 16 

Average  diameter,  breast-high inches. .  24 

I>ad percent..  1 

Diseased do 10 

Average  age jears..  230 

TowxsHip  12  South,  Range  15  West. 

The  surface  of  this  township  is  generally  rough,  breaking  into  mountains  with 
5iharp  peaics  in  the  southwest  comer.  The  main  divides  of  the  Mc^oUon  and 
I>iablo  ranges  intersect  at  this  point  and  radiate  in  all  directions.  Timber  thrives 
particiilariy  well  on  the  west  side.  The  country  is  tributary  to  Gila  and  Little 
rivers. 

In  5»ection  7  the  Gila  has  a  series  of  falls  in  a  rocky  canyon,  and  just  above 
thi^i  fKiint  opfiTtsh  into  a  wide  bottom  land,  affording  an  ideal  site  for  a  dam,  as  the 
water  wrujld  \y^.  barked  for  quite  a  distance. 

k^rpr^idiirtion  U  medium  with  reference  to  amount  and  quality,  increasing 
with  tb*  aJtitiide,  fMkrtimjIarly  on  the  north  slope. 

TJii*  t/ywr»rthip  w  fairly  well  timbered. 

.Hf/tnd  of  tht^hfT  upeeuts  in  T.  12  S.,  R.  15  W. 

Feet,  B.  X. 

r*lV-^  p^t^  53,500,000 

Oiwr^i'  ^ne  750, 000 

7(f^^t^^f  250,000 

^M^i.*  20,500,000 

^u*^  1,250,000 

Tr^^i  76,250,000 


^ 
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Forest  conditions  in  T.  12  S.,  R.  15  W. 

Average  total  height  of  timber  trees feet. .  98 

Average  height,  clear,  of  timber  trees do. . . .  14 

Average  diameter,  breast-high inches. .  24 

Dead per  cent. .  1 

Diseased do 6 

Average  age years. .  225 

Township  12  South,  Range  16  West. 

The  northeast  half  of  this  township  is  fairly  level  up  to  the  foot  of  the  MogoUon 
Mountains,  where  it  rises  steeply  to  the  summit  of  the  range;  on  the  south  side  it 
drops  precipitously  into  the  numerous  canyons  which  drain  into  Mogollon  Creek, 
a  tributary  of  the  Gila.  All  the  streams  to  the  east  and  north  are  in  deep  canyons, 
with  nearly  perpendicular  walls  on  either  side.  The  timber  is  chieiBiy  yellow  pine 
and  red  fir.         , 

The  second  growth  is  extremely  good,  approximating  15  years  of  age,  and 
consisting  of  yellow  pine,  with  red  and  white  fir  at  the  higher  altitudes.  Engel- 
mann  spruce  is  found  along  the  creek  bottoms. 

The  greater  part  of  the  timber  is  tributary  to  the  West  Fork  of  Gila  River  and 
the  rest  to  Mogollon  Creek.  The  best  method  of  logging  this  area  is  by  means  of 
portable  mills,  carrying  out  the  product  by  flumes  built  for  the  purpose.  The 
construction  of  roads  up  Mogollon  Creek  would  be  very  expensive  on  account  of 
the  large  amount  of  rock  and  the  frequency  of  cloud-bursts  in  the  mountains.  All 
the  lai^e  streams  and  some  of  the  smaUer  ones  carry  water  practically  throughout 
the  year. 

This  township  supports  a  large  amount  of  timber  of  excellent  quality. 

Stand  of  timber  species  in  T.  12  5.,  R.  16  W. 

Feet  B.  M. 

Yellow  pine 110,000,000 

Limber  pine 4, 312, 500 

WTiitefir 16,000,000 

Red  fir 47,000,000 

Spruce 3,250,000 

Total 180,562,500 

Forest  conditions  in  T.  12  S.,  R.  16  W. 

Average  total  height  of  timber  trees feet. .  96 

Average  height,  clear,  of  timber  trees do. . .  12 

Average  diameter,  breast-high inches. .  25 

Dead per  cent . .  1 

Diseased do 11 

Average  age years. .  215 

10338— No.  39—05 5 
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Township  12  South,  Range  17  West. 

This  township  is  extremely  rough  and  mountainous.  The  Mogollon  Range 
in  section  10  rises  to  an  elevation  of  10,500  feet,  and  from  it  the  land  drops  rapidly 
in  all  directions,  the  steepest  slope  being  on  the  south  side,  which  is  tributary  to 
Mogollon  Creek.  The  red  fir  timber  is  of  fair  quality  and  very  large  size.  On  the 
hills  the  yellow  pine  reaches  a  greater  elevation  on  the  south  sides  than  on  the 
north  sides.  Balsam  fir  and  Arizona  spruce  are  found  on  the  highest  ridges  facing 
north.     The  two  south  tiers  of  sections  are  covered  with  manzanita  and  greasewood. 

The  young  growth  is  very  heavy,  red  and  white  fir  and  limber  pine  predomi- 
nating, with  much  quaking  aspen  at  the  heads  of  the  northeast-flowing  streams. 
In  Snow  Park  a  few  young  yellow  pines  once  stood,  half  a  nule  distant  from  the 
main  yeUow-pine  timber  belt,  but  this  young  growth  was  killed  by  sheep  grazing 
along  the  summit  of  the  MogoUon  Mountains  south  of  MogoUon  Peak. 

The  timber  tributary  to  Mogollon  Creek  wiD  be  difficult  to  log  on  account  of 
the  steep  character  of  the  ground  and  the  lai^e  bowlders  in  the  canyons.  These 
canyons  are  narrow  and  full  of  faUs. 

This  township  is  excellently  timbered. 

Stand  of  timber  species  in  T.  12  S.,  R.  17  W. 

Feet  B.  If. 

Yellow  pine 33,125,000 

Limber  pine 3, 125, 000 

White  fir 3,562,500 

Red  fir 86,250,000 

Spruce 20,562,500 

Balsam  fir '. 7,000,000 

Total 153,625.000 

Forest  conditions  in  T.  12  S.,  R.  17  W. 

Average  total  height  of  timber  trees feet. .  101 

Average  height,  clear,  of  timber  trees do. . .  17 

Average  diameter,  breast-high inches. .  29 

Dead per  cent. .  1 

Diseased do. . .  15 

Average  age years. .  250 

Township  12  South,  Range  18  West. 

The  surface  of  this  township  is  exceptionally  rough  and  broken,  dropping  off 
rapidly  to  the  west.  With  the  exception  of  Mogollon  and  Saccaton  creeks,  which 
flow  into  the  Gila,  the  whole  west  portion  is  tributary  to  San  Francisco  River.  The 
timber  is  mostly  red  fir  and  Arizona  spruce,  the  latter  attaining  a  maximum  diameter 
of  5  feet  at  the  heads  of  Mogollon  and  Big  Dry  creeks.  The  young  growth,  embrac- 
ing all  the  species,  is  very  prolific  at  the  higher  altitudes  and  along  the  slopes. 
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This  township  can  be  logged  down  all  the  streams  by  means  of  engines,  but  the 
ground  is  too  steep  and  rocky  for  horses  or  for  road  construction.  The  streams 
carry  good  volumes  of  water  at  all  times,  but  sink  immediately  on  reaching  the 
barren  mesas  at  the  foot  of  the  steep  slopes. 

This  township  is  well  timbered. 

Stand  of  timber  species  in  T.  12  5.,  R.18  W. 

Feet  B.  M. 

Yellow  pine 16,500,000 

Limber  pine 3, 375, 000 

White  fir 2,500,000 

Red  fir 82,250,000 

Spruce 21,250,000 

Balsam  fir 6,312,500 

Total 132,187,500 

Forest  conditions  in  T.  12  S.,  R.  18  W. 

Average  total  height  of  timber  trees feet. .  105 

Average  height,  clear,  of  timber  trees do. . .  16 

Average  diameter,  breast-high inches. .  28 

Dead per  cent. .  1 

Diseased do...  16 

Average  age years. .  243 

Township  12  South,  Range  19  West. 

This  township  is.  very  mountainous  in  the  northeast  comer  and  drops  oflF 
rapidly  to  the  mesas  below,  which  consist  of  rolUng  plains  destitute  of  timber  except 
for  a  few  trees  growing  along  the  creek  bottoms. 

The  ground  is  covered  with  malpais  rock. 

The  sidehills  close  to  the  messa  are  densely  covered  w  th  manzanita  and 
greasewood.      The  lower  country  is  entirely  free  from  second  growth. 

The  amount  of  timber  in  this  township  is  too  small  to  warrant  the  expense 
of  removing  it.  The  country  is  tributary  to  San  Francisco  River,  and  the  timber 
would  of  necessity  have  to  be  hauled  in  that  direction. 

Of  this  township  about  8,000  acres  are  timbered. 

Stand  of  timhr  species  in  T.  12  5.,  R.  19  W. 

Feot  B.  M. 

Yellow  pine 5, 625, 000 

White  fir 1,250,000 

Red  fir 5,750,000 

Spruce 1,000,000 

Total 13,625,000 
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Forut  candiiians  in  T,  12  S.,  R.  19  W. 

Average  total  height  of  timber  trees feet. .  85 

Average  height,  clear,  of  timber  trees do. . .  10 

Average  diameter,  breast-high inches. .  21 

Dead per  cent . .  1 

Diseased do. . .  15 

Average  age years. .  175 

Township  12  South,  Range  20  West. 

This  township  consists  of  rolling  hills  of  malpais,  rising  to  the  highest  altitudes 
near  the  center  of  the  township,  where  a  small  area  is  covered  with  juniper,  scrub 
oak,  pifion  pine,  and  a  few  oak  trees.  A  scant  growth  of  similar  species  is  found 
along  the  creeks  and  galleys,  valuable  only  for  posts  and  cord  wood.  This  territory 
is  tributary  to  San  Francisco  River,  which  enters  a  box  canyon  hundreds  of  feet 
deep,  with  perpendicular  walls  just  above  its  junction  with  Big  Dry  Creek. 
Along  the  banks  of  the  stream  are  growths  of  cottonwood,  alder,  wahiut.  sycamore, 
and  box  elder. 

This  river  carries  a  large  volume  of  water,  which  is  used  for  irrigation  by 
settlers  along  its  course.  The  principal  products  of  these  agricultural  areas  are 
alfalfa,  com,  and  fruits,  nearly  all  of  which  are  shipped  to  the  Cooney  Tnining 
district. 

At  the  present  time  the  timber  in  this  township  is  inaccessible. 

Township  12  South,  Range  21  West. 

The  surface  of  this  township  is  generally  rolling,  covered  in  places  with  a  mixed 
growth  of  pinon  pine,  juniper,  and  scrub  and  jack  oak  upon  the  hiUs.  The  land 
has  a  nearly  perpendicular  drop  of  several  hundred  feet  at  San  Francisco  River 
and  rises  in  a  similar  manner  on  the  south  side. 

The  hills  are  covered  with  a  heavy  deposit  of  malpais  rock. 

This  township  is  valuable  only  for  grazing  purposes,  and  numerous  cattle  are 
herded  upon  it  throughout  the  year.  San  Francisco  River,  which  runs  through  the 
south  two  tiers  of  sections  and  drains  the  township,  is  the  only  stream  carrying 
water.  The  other  streams  are  entirely  dry  during  the  hot  season  except  when  filled 
by  thunderstorms. 

Of  this  township  but  2  r500  acres  are  timbered. 

Township  13  Sr>uTH,  Range  10  West. 

This  township  is  a  high  mountainous  country.  The  east  tier  of  sectkHis  is 
traversed  from  north  to  south  by  the  Black  Range,  the  divide  between  the  Gila 
and  Rio  Grande  watersheds.     Xumerous  njgged  spurs  leave  the  range  in  all  diree- 
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tions,  the  principal  one  extending  along  the  south  line  of  the  township.  From  it 
rise  numerous  high  peaks,  the  most  prominent  being  Mimbres  Peak,  over  9,800  feet 
high.     All  of  this  range  is  heavily  timbered,  red  fir  predominating. 

A  second  growth  of  red  and  white  fir  thrives  along  the  west  slope  and  on  the 
summit.  At  the  heads  of  the  streams  the  quaking  aspen  is  so  thick  as  to  crowd 
out  the  younger  growths.     Engelmann  spruce  is  found  along  the  streams. 

The  greater  part  of  the  timber  can  be  logged  down  the  Black  Canyon  to  Gila 
River.  No  difficulties  in  the  construction  of  logging  roads  will  be  encountered 
-throughout  its  entire  course. 

Stan4  of  timber  species  in  T.  13  S.,  R.  10  W. 

Fert  B.  M. 
Yellow  pine 3.5, 000, 000 

Limber  pine 2,  cOO,  000 

White  fir 18.500,000 

Red  fir 141,500,000 

Spruce 4,500,000 

Total 202,000,000 

Forest  conditions  in  T.  13  5.,  R.  10  W. 

Average  total  height  of  timber  trees feet . .  84 

Average  height,  clear,  of  timber  trees do. . .  10 

Average  diameter,  breast-high inches. .  22 

Dead per  cent. .  1 

Diseased do. . .  18 

Average  agp years. .  213 

Township  13  South,  Range  11  West. 

The  surface  of  this  township  is  rolling,  broken  by  deep  canyons  with  abrupt 
walls,  and  by  many  timbered  buttes  along  the  south  boundary.  The  whole  town- 
ship is  tributary  to  Gila  River  by  Black  Canyon  and  Apache  creeks.  The  country 
is  well  timbered,  yellow  pine  and  red  fir  being  the  most  prominent  species.  Along 
the  north  side  of  Black  Canyon  Creek,  on  the  summit  of  the  mesa,  timber  grows  only 
on  the  north  and  west  slopes,  the  rest  being  scantily  wooded  with  juniper  and  scnib 
oak.  Cottonwood,  alder,  walnut,  sycamore,  box  elder,  and  ash  thrive  along  all  the 
watercourses,  particularly  in  the  shady  canyons. 

The  surface  is  generally  covered  with  malpais  rock. 

There  is  a  healthy  young  growth,  especially  of  yellow  pine,  on  the  north  hillsides. 

The  timber  can  be  logged  without  great  difficuUy  by  railroads  do\^Ti  the  large 
streams  to  Gila  River.  Black  Canyon  Creek  runs  water  through  the  township,  the 
other  streams  being  dry. 
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Stand  of  timber  species  in  T.  13  S.,  R.  11  W. 

Feet  B.  If. 

Yellow  pine 72,500,000 

Limber  pine 1, 000, 000 

White  fir 250,000 

Red  fir 31,250,000 

Spruce 750,000 

Total 105,750,000 

Forest  conditions  in  T.  IS  S.,  R.  11  W. 

Average  total  height  of  tim})er  trees feet. .     82 

Average  height,  clear,  of  timber  trees do 15 

Average  diameter,  breast-high inches. .     23 

Dead per  cent. .       5 

Diseased do 12 

Average  age years. .   168 

Township  13  South,  Range  12  West. 

The  surface  of  this  township  slopes  gradually  to  the  west,  breaking  into  park- 
like openings  covered  with  a  heavy  capping  of  malpais  rock.  There  is  very  Uttle 
timber  on  the  north  and  west  portions,  this  little  consisting  of  a  second  growth 
about  60  years  old,  with  no  clear  trunk.  Red  fir  is  found  only  on  the  north  slopes 
of  the  canyons  and  is  of  inferior  quaUty. 

The  township  is  all  tributary  to  Gila  River,  and  the  natural  outlet  for  the  timber 
is  down  Black  Canyon  and  Apache  creeks,  which  flow  throughout  the  year  for  their 
entire  length.  These  stream  bottoms  can  be  advantageously  used  in  the  construc- 
tion of  logging  roads. 

Of  this  township  about  18,000  acres  are  sparsely  timbered. 

Stand  of  timber  species  in  T.  IS  S.,  R.  1^  W. 

Feet  B.  M. 

YeUowpine 28,250,000 

Red  fir ; 2,000,000 

Total 30,250,000 

Forest  conditions  in  T.  IS  5.,  R.  12  W, 

Average  total  height  of  timber  trees feet. .  45 

Average  height,  clear,  of  timber  trees do 10 

Average  diameter,  breast-high inches. .  15 

Dead per  cent. .  1 

Diseased do 5 

Average  age years. .  130 
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Township  13  South,  Range  13  West. 

The  surface  of  this  township  is  rough  and  is  intersected  by  many  deep  and 
precipitous  canyons.  The  country  is  sparsely  wooded.  A  small  amount  of  timber 
grows  on  the  north  slope  near  the  summit  of  a  high  range  of  hills  along  the  south 
boundary.  The  rest  of  the  township  is  mostly  open  prairie,  with  a  few  scattering 
scrub  oak,  juniper,  and  cedar  growing  in  the  malpais  formation. 

The  young  growth  is  light,  but  near  the  south  line  a  few  yellow  pines  are  com- 
mencing to  thrive.  Just  beyond  the  divide  in  the  township  adjoining  on  the  south 
the  growth  of  yellow  pine  is  heavy. 

All  the  tunber  is  tributary  to  Gila  River  and  can  be  logged  by  means  of  railroads. 

Stand  of  timber  species  in  T.  13  S.,  R.  13  W. 

Feot  B.  M. 

YeUowpine 20,125,000 

Forest  conditions  in  T.  13  5.,  R.  13  W, 

Average  total  height  of  timber  trees feet. .  75 

Average  height,  clear,  of  timber  trees do 12 

Average  diameter,  breast-high inches. .  20 

Dead per  cent. .  1 

Diseased do 10 

Average  age years. .  160 

Township  13  South,  Range  14  West. 

The  south  half  of  this  township  is  very  mountainous,  dropping  off  rapidly  at 
the  border  of  Gila  River.  The  north  part,  or  that  portion  draining  into  Little  River, 
has  a  gradual  slope,  and  is  covered  with  u  heavy  stand  of  yellow  pine  of  superior 
quality. 

The  surface  is  generally  covered  by  malpais  rock  with  outcropings  of  limestone. 

The  young  growth  is  hardy  on  the  north  slope,  but  the  south  slope  is  covered 
with  dense  growths  of  mesquite,  greasewood,  and  short  scrub  oak. 

The  timber  in  this  township  will  have  to  be  logged  to  Little  River,  down  which 
it  can  be  hauled  to  North  Fork  of  Gila  River.  Little  and  Gila  rivers  are  the  only 
streams  carrying  water,  the  latter  flowing  in  a  deep  box  canyon  with  walls  hundreds 
of  feet  high. 

Stand  of  timber  species  in  T.  13  S  ^  R.  14  W. 

Feet  B.  M. 

YeUowpine 50,625,000 

Limber  pine 500, 000 

Red  fir 17,875,000 

Total 69,000,000 


• 
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Forest  conditions  in  T.  13  8.,  R.  U  W, 

Average  total  height  of  timber  trees feet. .  121 

Average  height,  clear,  of  timber  trees do 14 

Average  diameter,  breast-high inches. .     25 

Dead per  cent. .       1 

Diseased do. . .       9 

Average  age years. .  265 

Township  13  South,  Range  15  West. 

This  township  consists  of  a  very  broken  and  mountainous  country  draining 
into  Gila  and  Little  rivers  and  Mogollon  Creek.  The  timber  is  about  equally  divided 
between  red  fir  and  yellow  pine.  The  south  slope  is  covered  generally  with  a  heavy 
growth  of  brush,  which  becomes  very  dense  on  the  steep  sidehills  facing  Gila  River. 

The  undergrowth  is  very  limited  except  on  the  north  and  east  slopes  and  close 
to  the  summit  of  the  Diablo  Range. 

The  timber  on  the  east  can  be  logged  through  the  low  divide  to  Little  River. 
That  on  the  west  side  is  too  scattering  and  the  country  too  rough  to  pay  for  its 
removal. 

This  township  is  rather  thinly  timbered. 

Stand  of  timber  species  in  T.  13  5.,  R.  15  W. 

Feet  B.  M. 

Yellow  pine 29,312,500 

Limber  pine 312,500 

Red  fir 22,062,500 

Total 51,687,500 

Forest  conditions  in  T.  13  S.y  R.  15  W. 

Average  total  height  of  timber  trees feet. .  105 

Average  height,  clear,  of  timber  trees do . . .  13 

Average  diamet^^r,  breast-high inches. .  24 

Dead per  cent. .  1 

Diseased do. . .  11 

Average  ago years. .  252 

Township  13  South,  Range  16  West. 

This  township  presents  an  exceptionally  broken  surface.  The  Diablo  Range, 
with  its  many  rocky  and  abrupt  peaks,  traverses  the  country  from  east  to  west  near 
the  north  boundary  line.  Its  many  spurs  radiate  in  all  directions  and  break  up  the 
surface,  which  drains  into  Gila  River  and  Mogollon  Creek.  The  main  timber  belt 
faces  north  on  the  south  side  of  Mogollon  Creek,  where  the  red  fir,  mixed  with  white 
^,  stands  very  thick  and  attains  a  large  size,  but  with  a  small  height  of  clear  trunk. 
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The  young  growth  is  very  thick  on  the  south  side  of  MogoUon  Creek,  but  on  the 
north  there  is  very  little  timber,  brush  predominating,  consisting  of  manzanita, 
mesquite,  and  grease  wood. 

The  timber  to  the  north  can  be  logged  down  Mogollon  Creek,  but  the  rest  is 
scattered  over  such  rough  country  that  it  would  be  unprofitable  to  log  it. 

This  township  is  fairly  well  timbered. 

Stand  of  timber  species  in  T.  IS  5.,  R.  16  W. 

Feet  B.  M. 

Yellow  pino 11,250,000 

Limber  pine 750, 000 

White  fir 22,375,000 

Red  fir 77,000,000 

Spruw 2,000,000 

Total 113,375,000 

Forest  conditions  in  T.  IS  S.,  R.  16  W. 

Average  total  height  of  timber  trees feet. .  77 

Average  height,  clear,  of  timber  trees do. . .  6 

Average  diameter,  breast-high inches. .  22 

Dead per  cent. .  1 

Diseased do 20 

Average  age years. .  182 

Township  13  South,  Range  17  West. 

This  township  is  rough  and  mountainous  on  the  north  and  east,  but  drops  off 
on  the  southwest  to  low,  level  mesas  of  malpais,  dotted  here  and  there  with  scrub 
oak  and  juniper.  The  only  timber  in  this  township  stands  on  the  south  side  of 
Mogollon  Creek,  and  consists  of  red  lir  with  a  sparse  mixture  of  white  fir  and  white 
pine.     The  south  and  west  slopes  of  the  mountains  are  practically  bare  of  timber. 

The  young  growth,  which  is  principally  red  and  white  fir,  stands  on  the  north 
slopes,  thriving  exceedingly  well  in  places. 

This  township  can  be  logged  by  roads  built  up  Mogollon  Creek,  which  is  tributary 
to  Gila  River. 

Of  this  township  about  10,000  acres  are  timbered. 

Stand  of  timber  species  in  T.  IS  5.,  R.  17  W, 

Feet  B.  M. 

Yellow  pine 4, 312, 500 

Limber  pine 375, 000 

WhiU^fir 7,375,000 

Red  fir 43,000,000 

Total 55,062,500 
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Forest  conditions  in  T,  13  S.,  R.  17  W, 

Average  total  height  of  timber  trees feet . .  115 

Average  height,  clear,  of  timber  trees do. . .     10 

Average  diameter,  breast-high inches. .    30 

Dead per  cent. .       1 

Diseased do 15 

Average  age years. .  220 

• 

Township  13  Soith,  Range  18  West. 

The  north  two  tiers  of  sections  in  this  township  are  very  rough,  ascending 
rapidly  to  the  summit  of  the  Mogollon  Mountains.  The  whole  area  drains  south 
intii  Gila  River,  with  the  exception  of  section  6,  which  is  tributary'  to  the  San 
Francisco.  A  few  red  firs  stand  on  the  northeast  portion,  but  the  balance  of  the 
township  is  mostly  prairie  of  malpais  formation,  with  occasional  stands  of  juniper 
and  scrub  oak. 

The  red  fir  can  be  hauled  to  market  do\ni  Mogollon  Creek,  which  has  a  good 
grade,  and  down  which  a  large  amount  of  timber  is  to  be  hauled  from  the  south 
slope  of  the  Mogollon  Mountains.     This  is  the  only  feasible  route. 

Of  this  township  about  8,600  acres  are  sparsely  timbered. 

Stand  of  timber  species  in  T.  IS  5..  R.  18  W. 

Feet  B.  M. 

Yellow  pine 1,500.000 

White  fir 1,625.000 

Red  fir 9,375,000 

Total 12,500.000 

Forest  eomdiiitms  m  7. 13  5.,  R.  18  W 

Average  total  height  of  timber  titws. feet. .  100 

Average  height,  clear,  ol  tiinber  trvea. do...  10 

Average  diameter,  breast-high inches..  20 

Dead percent..  1 

Diseased do...  20 

Average  age years..  220 

TowxsHiP  13  South.  Range  19  West. 

This  township  is  a  level  prairie  corered  with  malpais  rock,  and  is  of  rahie 
only  as  a  grazing  area.  Certain  tracts  might  be  utilized  for  agricultural  purposes 
could  they  be  irrigated. 

The  main  divide  between  Gila  and  San  Francisco  rivers  crosses  the  township, 
but  is  so  low  as  to  be  almost  unnoticeable. 

This  township  is  barren  of  timber. 
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Township  13  South,  Range  20  West. 

The  surface  of  this  townsliip  is  generally  rolling,  draining  to  the  north  to  San 
Francisco  River. 

The  land  is  covered  with  malpais  rock,  and  is  of  use  only  for  grazing.  A  few 
scrub  oaks  are  scattered  over  the  country,  possibly  one  in  twenty  acres;  vast 
tracts  of  land  extend  for  miles  without  a  trace  of  shrubbery. 

Mule  Creek,  the  only  flowing  stream  in  the  township,  is  dry  above  section  7. 

This  township  is  destitute  of  timber. 

Township  13  South,  Range  21  West. 

This  township  consists  of  a  high,  rolling  plateau,  rising  abruptly  on  the  north 
and  west,  and  covered  with  malpais  rock,  and  is  valuable  only  as  a  grazing  area 
for  sheep  and  cattle.  The  timber  is  principally  juniper,  pinon  pine,  and  scrub 
oak,  suitable  only  for  posts  and  cord  wood. 

A  small  settlement  occupied  by  cattlemen  is  located  near  the  southeast  comer 
of  the  township  at  Mule  Springs.  Corn  can  be  raised  in  this  district,  but  it  is  gener- 
ally damaged  more  or  less  each  year  by  frost. 

Of  this  townsliip  about  6,600  acres  are  very  lightly  timbered. 

Siand  of  timber  species  in  T.  13  S.,  R.  21  W. 

Feet  B.  M. 

Yellow  pine 2, 000, 000 

F(yrest  conditions  in  T.  13  S.,  R.  21  W. 

Average  total  height  of  timber  trees feet. .  70 

Average  height,  clear,  of  timber  trees do. . .  8 

Average  diameter,  breast-high inches. .  15 

Dead per  cent. .  1 

Diseased do. . .  10 

Average  age years. .  100 

Township  14  South,  Range  10  West. 

The  eastern  part  of  this  townsliip  is  traversed  by  the  Black  Range.  The 
surface  is  very  rough  and  mountainous,  sloping  to  the  west  to  gradually  rolling 
spurs,  intersected  by  deep,  rocky  canj^ons.  The  timber  is  of  mixed  species,  red 
fir  predominating.  Engelmann  spruce  and  balsam  fir  are  found  on  the  north  and 
east  slopes  of  the  streams  flowing  to  the  west. 

The  surface  is  covered  with  malpais  rock  and  Umestone. 

The  young  growth  is  very  heavy  along  the  higher  altitudes,  decreasing  rapidly 
with  the  elevation.  Numerous  patches  of  young  growth  stand  on  the  north  slopes 
near  the  heads  of  ravines. 
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As  the  ground  is  too  rough  for  road  building,  the  timber  will  have  to  be  hauled 
down  the  numerous  watercourses.  All  the  streams  carry  water  for  the  greater  part 
of  the  year,  being  fed  from  springs  in  the  mount^ains. 

This  township  is  heavily  timbered. 

5teJwi  of  timber  species  in  T.  U  5.,  R.  10  W. 

Feet  B.  M. 

Yi^aavpak^ 37,250,000 

Limber  pb»? 2,000,000 

TTbitefir 17,250,000 

R«lfir 66,000,000 

Spruce 5,000,000 

Bttisamfir... 3,500,000 

TotAl 131,000,000 

ForeM  conditions  in  T.  U  5.,  R.  10  W. 

Average  toul  be*gfat  of  timber  trees feet. .  86 

Average  height,  clear,  of  timber  trees do. . .  15 

Average  diameter,  breast-high inches. .  30 

Dead per  cent. .  1 

Diseased do 15 

Average  age years. .  215 

Township  14  South,  Range  11  West. 

This  township  consists  of  a  rolUng  park-Uke  mesa,  becoming  mountainous  along 
the  north  tier  of  sections.  All  the  streams  flow  through  deep,  rocky  canyons.  The 
areas  of  merchantable  timber  are  confined  to  the  north  part  of  the  township  and 
creek  bottoms.  The  mesas  are  covered  with  hardy  growths  of  pinon  pine,  scrub 
oak,  and  juniper,  with  a  scattering  of  cypress  along  the  creeks. 

The  ridges  are  generally  flat  on  top  and  covered  with  a  heavy  capping  of  malpais 

rock. 

Yoimg  growth   thrives  on   the   Black  Canyon   watershed,  but   elsewhere   is 

exceedingly  scarce. 

All  the  timber  is  tributary  to  Black  Canyon  and  Sapello  creeks  and  Mimbres 
River.    The  timber  on  the  Sapello  can  be  hauled  do\ni  Mimbres  River  if  necessary. 

Stani  of  timber  species  in  T.  I4  S.f  R.  11  W. 

Feet  B.  M. 

YeDowpine 39,375,000 

Limber  pin  - 1, 000, 000 

White  fir 3,500,000 

Red  fir 14,625,000 

Total 58,500,000 


'^ 
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Forest  conditions  in  T.  U  S.,R.11W. 

Average  total  height  of  timber  trees feet. .  82 

Average  height,  clear,  of  timber  trees do 15 

Average  diameter,  breast-high inches. .  21 

Dead ner  cent . .  1 

Diseased do. . .  9 

Township  14  South,  Range  12  West. 

ThLs  townsh  p  has  a  rolling,  mounta  nous  surface,  draining  principally  into 
Sapello  Creek.  It  supports  but  a  slender  growth  of  merchantable  t  mber,  chiefly 
yellow  pine.  Considerable  amounts  of  piiion  pine  and  scrub  oak  stand  on  the  south 
slope,  mixed  with  a  limited  number  of  junipers. 

The  soil  is  derived  from  limestone  and  malpais  rock. 

The  amount  of  young  growth  is  limited  and  is  confined  to  the  north  slope. 

The  greater  part  of  the  timber  is  tributary  to  Apache  Creek,  but  is  very  much 
scattered  and  will  be  expensive  to  log. 

Stand  of  timber  species  in  T.  U  S.,  R.  12  W. 

Feet  B.  M. 

Yellow  pine 10,250,000 

Red  fir 1,750,000 

Total 12,000,000 

Forest  conditions  in  T.  U  S.,  R.  12  W. 

Average  total  height  of  timber  trees \ feet. .  70 

Average  height,  clear,  of  timber  trees do. . .  8 

Average  diameter,  breast-high inches. .  15 

Dead per  cent. .  1 

Diseased do 5 

Average  age years. .  160 

Township  14  South,  Range  13  West. 

This  township  is  very  rough  and  mountainous  and  is  about  half  covered  with 
pinon  pine  and  scrub  oak  with  a  scattering  of  junipers.  The  merchantable  timber 
is  confined  to  the  bottoms  and  slopes  of  creeks  and  consists  wholly  of  yellow  pine. 
This  area  is  tributary  to  Sapello  Creek. 

The  undergrowth  is  very  Ught  and  has  not  started  to  reproduce  in  logged  areas 
about  Sapello  Creek. 

On  account  of  the  box  canyon  just  west  of  this  township,  through  which  Sapello 
Creek  flows,  it  will  be  impossible  to  send  the  timber  by  that  stream.  The  timber 
must  necessarily  be  logged  east  to  Mimbres  River  over  the  divide.  A  logging  road 
can  easily  be  constructed,  as  there  are  no  difficult  grades. 
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Stand  of  timber  species  in  T.  I4  S.,  R,  IS  W. 

Feet  B.  H. 

Yellow  pine 24,500,000 

Forest  conditions  in  T.  U  5.,  R.  IS  W. 

Average  total  height  of  timber  trees feet. .     85 

Average  height,  clear,  of  timber  trees ,.  .do. . .     12 

Average  diameter,  breast-high inches. .     20 

Dead .' per  cent. .       1 

Diseased do 5 

Average  ago years. .  200 

Township  14  South,  Range  14  West. 

This  township  comprises  an  extremely  rough  and  mountainous  country,  cov- 
ered largely  with  brush.  The  only  timbered  portion  is  toward  the  southwest,  south 
of  Gila  River.  Along  the  river  bottoms  cottonwood,  walnut,  box  elder,  sycamore, 
and  wild  grape  iSourish  in  the  shady  spots.  The  hillsides  are  mostly  bare,  with 
occasional  dottings  of  mesquite,  greasewood,  and  cactus.  Gila  River  and  Sapello 
Creek  have  worn  chasms  several  thousand  feet  deep. 

The  timber  in  the  southwest  comer  can  be  hauled  to  Trout  Creek  and  thence 
by  road  down  thfe  Gila  to  market. 

This  township  supports  a  very  light  growth  of  timber. 

Stand  of  timber  species  in  T.  I4  S.y  R.  I4  W, 

Feet  B.  M. 

Yellow  pine 19,250,000 

Red  fir 2,500,000 

Total. 21,750,000 

Forest  conditions  in  T.  I4  S.,  R.  I4  W. 

Average  total  height  of  timber  trees feet. .  100 

Average  height,  clear,  of  timber  trees do. . .  16 

Average  diameter,  breast-high inches. .  22 

Dead per  cent. .  1 

Diseased do 5 

Average  age years. .  175 

Township  14  South,  Range  15  West. 

This  township  has  a  mountainous  surface,  rising  abruptly  to  the  Diablo  Range 
on  the  north  side  of  Gila  River.  On  the  south  of  the  river  is  a  high  table-land, 
gradually  sloping  to  Gila  Canyon,  where  it  drops  off  perpendicularly  hundreds  of 
feet.  Practically  all  the  timber  stands  on  the  south  side  of  the  river,  and  is  of  excel- 
lent quality,  consisting  of  yellow  pine  and  red  fir.  To  the  north  of  the  Gila  yellow 
pine  stands  only  on  the  bottoms  and  on  the  sloping  sides  of  the  creeks. 
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The  young  growth  is  abundant  on  the  north-facing  slopes,  but  elsewhere  is  very 
light. 

The  timber  can  be  hauled  to  Trout  Creek  to  the  east  and  thence  to  Gila  River, 
or  it  can  be  sent  down  chutes  by  cable  to  the  main  Gila  at  some  favorable  place. 

Stand  of  timber  species  in  T.  14  S.,  R.  15  W. 

Feet  n.  M. 

Yellow  pine 29,125,000 

Red  fir 18,687,500 

Total 47,812,500 

Forest  conditions  in  T.  14  S.f  R.  15  W. 

Average  total  height  of  timber  trees feet. .   110 

Average  height,  clear,  of  timber  trees do. . .     14 

Average  diameter,  breast-high inches. .     24 

Dead per  cent. .       1 

Diseased do.. .     11 

Average  age years. .  240 

Township  14  South,  Range  16  West. 

This  township  comprises  a  very  mountainous  country,  draining  into  Gila  River, 
which  flows  in  an  extremely  deep  canyon.  The  ground  is  mostly  covered  with 
brush.    The  timber  is  very  much  scattered  and  stands  principally  in  the  canyons. 

The  young  growth,  yellow  pine  and  red  fir,  is  very  scarce,  and  is  located 
principally  in  sections  23,  24,  25,  26,  and  36. 

The  only  timber  worth  removing  is  situated  on  the  south  side  of  Gila  River, 
and  can  be  logged  by  that  stream. 

Stand  of  timber  species  in  T.  14  5.,  R.  16  W. 

Feet  B.  M. 

Yellow  pine 13,250,000 

Limber  pine 125, 000 

Redpr 20,250,000 

Total 33,625,000 

Forest  conditions  in  T.  14  5.,  R.  16  W. 

Average  total  height  of  timber  trees feet. .  106 

Average  height,  clear,  of  timber  trees do. . .  10 

Average  diameter,  breast-high inches. .  22 

Dead per  cent. .  1 

Diseased do 14 

Average  age years. .  192 
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introduction  of  irrigation  in  the  neighborhood  would  doubtless  become  of  consider- 
able value. 

The  streams  are  all  dry  excepting  that  in  section  31,  which  sinks  at  the  north 
line  of  the  section  and  does  not  reappear  for  some  miles. 

Township  14  South,  Range  21  West. 

This  township  is  mountainous  in  the  southwest  corner,  and  slopes  gradually  to 
the  east.  It  is  tributary  to  San  Francisco  River  by  numerous  branches  of  Mule 
Creek,  which  traverse  the  township  in  deep,  rocky  canyons.  The  timber  along  the 
upper  stretches  of  Mill  Creek  was  removed  years  ago  and  shipped  south  to  the  mining 
district.  In  certain  places  the  growths  of  juniper,  pinon  pine,  and  scrub  and  jack 
oaks  are  of  exceptionally  good  quality. 

Reproduction  is  very  backward  over  the  cleared  areas,  caused  by  a  complete 
logging  of  the  yellow  pine  timber. 

All  the  streams  are  dry  excepting  during  thunderstorms,  when  they  are  con- 
verted into  torrents. 

This  township  is  practically  barren  of  merchantable  timber 

Stand  of  timber  species  in  T.  14  S.^  R.  21  W. 

Feet  B.  M. 

Yellow  pino 3,  500, 000 

Township  15  South,  Range  10  West. 

The  surface  of  this  township  is  extremely  rough  and  mountainous.  In  the 
eastern  part  the  Black  Range  rises  in  manj^  abrupt,  rockj^  peaks.  West  of  these 
mountains  the  streams  flow  into  Mimbres  River  through  deep,  rocky  canyons, 
most  of  which  carry  water  for  considerable  distances  from  their  heads.  The  red 
and  white  fir  grow  profusely  on  the  north  and  west  slopes  and  the  3-ellow  pine 
on  the  south  and  east.  Engelmann  spruce  stands  along  the  bottoms  of  all  the 
creeks  and  canyons,  approximating  60  feet  in  height,  3  feet  clear  trunk,  and  15 
inches  in  diameter. 

The  young  growth  is  exceptionally  good,  and  the  conditions  for  its  reproduc- 
tion are  excellent.  Large  stands  of  young  quaking  aspen  are  found  at  the  heads 
of  all  the  streams  on  the  north  slope.  These  locations  are  very  favorable  for  the 
propagation  of  the  species,  but  nevertheless  the  trees  are  badly  afi'ected  by  decay. 
They  average  50    feet  high,  24  feet  clear  trunk,  and  8  inches  in  diameter. 

All  this  timber,  with  the  exception  of  that  tributary  to  the  Rio  Grande,  can 
be  hauled  down  the  numerous  canj^ons  to  Mimbres  River.  Shepherd  Creek, 
however,  can  not  be  so  used,  as  the  stream  flows  in  a  narrow  canyon,  with  several 
falls. 

This  township  is  well  timbered. 

1033^— No.  39—05 6 


;    »   »^  V( 


y i»«ar  iiiitffnw  a  T  IS  ±,  3.  19  W 


Jtv^^rm^  'Uirsi  ao^sc  'if 


--- *..  .     I^ 

At*- 


Towxi^op  15  SocTH.  &1JKM:  LI  Wisr. 

ir^s?  lovTkddp  coasts  of  a  hi^.  fiizzir  bprei  plwoniii.  inOKKcfini  T«r  3ixmiBriiii& 
'iMfO  '!:*z.j':<2$  druniiksr  into  th^  Mimbirft?  ELrrw.     Tfut  "snxh^c  XMum  amsdy  lujnir 

utk.  AOii  pi5oo  pine. 

^MixSL  Jna^  :i  fiM'tkMi  31  wms  cui  *z^  riNSic'Tvd  jviir^  j^^k.    A  jthzh^  imidrr  £7rjiinh. 
yf  jt^iLiw^  ztx^  bfts  spraxur  up  *z^  is^  i&nxisti:  wiL  ^AaxuinscacaK  ^zn^  5^:1:  laas  iftis 

T!ie  zuft:iaA3i  x$  eoT^nvd  wiih  a  oef^ik^  v*c  Trainmy^  nek.  ^remgu:  in^vwL 

:^cit£  /#-25fiiJv*  ratKr»gt  n  7    Jj  >..  i  i:  T 

T-ilinr  niair^ 

Z^nitw^ pint. .-    -... 

"VmH  ic -~ 

2«-L  ic- 

iuni?! 


?^3.  S. 

~  ■  ~  ■ 

•w^  MH.  HM 

-  ■ 

—         ik'i.  Ml 

-  ■ 

I.  i^.  Ml 

.     -  . 

3J.  3M.  NM 

^^.  Ml 

iT  iai.  Ml 

-wr         JH 

- 

iii.          11 

mroi:^       Jl 

>rr  -rar. 

Oi.            31 

^  I'vwrs'w  .    >CI 

detailed  descbiptions  by  townships.  88 

Township  15  South,  Range  12  West. 

This  township  is  traversed  from  northeast  to  southwest  by  the  main  divide 
between  Sapello  Creek  and  Mimbres  River.  The  country  is  generally  rolling  and 
cut  by  numerous  creeks  in  deep  beds.  A  small  amount  of  available  timber  along 
Sapello  Creek  and  Skates  Canyon  has  been  removed,  the  remainder  being  scattered 
along  the  creeks.  The  timber  is  evenly  distributed  over  the  area  bounded  by 
Skates  Canyon,  Sapello  Creek,  and  Mimbres  River.  The  township  is  also  covered 
with  a  slender  growth  of  juniper  and  scrub  oak,  which  becomes  heavier  on  the 
north  of  Sapello  Creek. 

The  formation  is  of  malpais  rock,  limestone,  and  cement  gravel. 

Stand  of  timber  species  in  T.  16  S.,  R.  12  W. 

Feet  B.  M. 

YeUowpine 22,375,000 

Forest  conditions  in  T.  16  5.,  R.  12  W, 

Average  total  height  of  timber  trees feet. .  110 

Average  height,  clear,  of  timber  trees do. . .     12 

Average  diameter,  breast-high inches. .     18 

Dead per  cent. .       1 

Diseased do .  .*.      5 

Average  age years. .  200 

Township  15  South,  Ranoe  13  West. 

This  township  consists  of  a  gently  sloping  country  draining  into  Sapello  Creek. 
A  considerable  area  toward  the  south  has  been  logged  of  the  best  timber,  leaving 
the  remainder  of  the  standing  timber  in  the  neighborhood  unprotected.  The 
timber  was  hauled  south  to  Pinos  Altos  or  to  Silver  City,  the  natural  outlet  for 
this  region. 

The  surface  is  principally  covered  with  malpais  rock  and  limestone. 

The  yoimg  growth  is  at  present  limited,  but  it  is  probable  that  reforestation 
can  be  successfully  undertaken  over  the  culled  areas. 

Most  of  the  streams  carry  water  for  short  distances  and  then  sink. 

This  township  is  fairly  timbered  with  first-class  yellow  pine. 

Stand  of  timber  species  in  T.  16  S.,  R.  13  W. 

Feet  B.  M. 

YeUowpine 49,750,000 

Limber  pine 750, 000 

White  fir 62,500 

Red  fir 1,250,000 

Total 51,812,500 
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Stand  of  timber  species  in  T.  15  5.,  R.  16  W. 

Feet  b.  M. 

Yellow  pine 15,000,000 

Limber  pine 875, 000 

White  fir 4,312,500 

Red  fir 12,750,000 

Total 32,937,500 

Forest  conditions  in  T.  15  5.,  R.  15  W. 

Average  total  height  of  timber  trees feet. .  95 

Average  height,  clear,  of  timber  trees do. . .  13 

Average  diameter,  breast-high inches. .  27 

Average  age years. .  225 

Township  15  South,  Range  16  West. 

This  township  consists  of  a  rough,  broken  country,  gradually  sloping  to  the 
west  to  Gila  River  and  Bear  Creek.  Juniper,  pinon  pine,  and  scrub  oak  grow  on 
the  mesas,  and  cottonwood,  walnut,  ash,  box  elder,  alder,  and  wild  grape  iSourish 
along  the  bottoms  of  canyons. 

In  section  31  is  an  excellent  site  for  a  dam,  the  canyon  being  narrow  with 
high  walls.  West  of  this  point  the  country  broadens  and  the  bed  of  the  stream 
becomes  wider  with  very  low  banks. 

Bear  Creek  carries  water  for  certain  distances,  but  can  not  be  reUed  upon  for 
a  continuous  supply. 

This  township  is  practically  timberless,  being  best  adapted  for  grazing  pur- 
poses. 

Stand  of  timber  species  in  T.  15  5.,  R.  16  W. 

Feet  B.  M. 

Yellow  pine 1,000,000 

Red  fir 2,500,000 

Total 3, 500, 000 

Forest  conditions  in  T.  15  S.,  R.  16  W. 

Average  total  height  of  timber  trees feet. .     98 

Average  height,  clear,  of  timber  trees do. . .     12 

Average  diameter,  breast-high inches. .     18 

Dead per  cent. .       1 

Diseasi'd do. . .       5 

Average  age years. .   170 

Township  15  South,  Range  19  West. 

This  township  is  a  high,  roUing,  timberless  country  covered  with  malpais  rock. 
Numerous  peaks  rise  from  the  different  spurs. 
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This  township  is  exceptionaDT  rough  mod  monnf  hwww  to  the  west  and  nottlt. 
breaking  off  abruptly  several  thousand  feet  to  a  banvik  malpai^  distrirt.  Tbe  east 
slope  is  gradual,  and  some  good  agricultmal  lands  exist  along  the  heads  erf*  the 
streams,  but  lack  of  water  prevents  their  utiKzatioo.  The  western  slope  is  rocky 
and  is  covered  with  dense  growths  of  manzanita.  Certain  sertioiis  iA  the  towndiip 
are  heavily  stocked  with  juniper,  scrub  oak.  piiion  pine,  and  a  few  C3rpi«ss. 

In  sections  14,  23,  and  24  the  logged  areas  are  rapidlr  restocking  with  yeDow 
pine  of  a  healthy  growth,  and  it  is  probable  that  the  entire  east  slope  is  capable 
of  successful  reforestation. 

Stand  of  timbfrtd  species  in  T.  15  5..  R.  H  W. 

F«ff  B.  M. 

Yellow  pine 2.1«.000 
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Abie*  conoolor.    See  Fir,  white. 

Abies  lAriocarpa.    See  Fir.  balsam. 

Acer  neinindo.    See  Elder,  box. 

Agrriculttire.  extent  of 1^-14 

Alder,  white,  altitadinal  rmnge  of 20 

occurrence  of 19. 34. 39. 45, 51. 68, 55, 68, »,  85 

reproduction  of 18 

Alnua,  rhombifolia.    See  Alder,  white. 

Altitudinal  range  of  timber  species  in   Mongollon 

If  oontains,  list  of 20 

Arizona  spruce.    See  Spruce.  Arizona. 

Artemisia  tridentata.  occurrence  of 19 

Ash,  fringe,  altitudinal  range  of 20 

occurrence  of 19,29.51,69,80 

reproduction  of 18 

Aspen,  quaking,  altitudinal  range  of 20 

occurrence  of 19,26,83,34,48,59.61,66,81 

reproduction  of 17 

sixe  and  rate  of  growth  of 20 

Balsam,  reproduction  of 18 

Balsam  flr.    See  Fir,  balsam. 

Black  Range,  altitude  of 12 

reproduction  on 17 

timber  xones  on 19,20 

Black  willow.    £1^^  Willow,  black. 

Box  elder.    See  Elder,  box. 

Cacti,  occurrence  of 52, 78 

California  sycamore.    See  Sycamore.  California. 

Cedar,  occurrence  of 25, 27, 29. 35. 36, 89, 40,  H,  80 

Cercocarpus  ledifolius.  occurrence  of 19 

Chllopsis  linearis,  occurrence  of 19 

Cottonwood,  altitudinal  rangeof 20 

reproduction  of 18 

For  d^nUe  looUUie$,  te  Townships 

Cottonwood,  black,  occurrence  of 19 

Cottonwood.  Fremont,  occurrence  of 19 

Cottonwood,  narrow-leaf,  occurrence  of 19 

Cottonwood,  weeping,  occurrence  of 19 

Creeping  juniper.    See  Juniper,  creeping. 

Crops,  character  of 13-14 

Cupressus  guadalupensis.    See  Cypress,  Arizona. 

Cypress,  altitudinal  range  of 20 

occurrence  of 19, 88, 76.  h6 

Cypress,  weeping,  occurrence  of 19 

Elder,  box.  altitudinal  range  of 20 

reproduction  of 18 

For  definite  hculiiiet,  fee  Townships. 

Engelmann  spruce.    See  Spruce.  Engelmann. 

Fir,  balsam,  altitudinal  range  of 20 

amount  of,  by  townships,  table  showing 22-24 

merchantable 21 

percentage  of  merchantable 21 

size  and  rate  of  growth  of 20 

For  dejinite  localities,  tee  Townships. 


Fir,  red. altitudinal  rangeof 20 

amount  of,  by  townships,  table  showing 22-24 

merchantable 21 

percentage  of  merchantable 21 

reproduction  of *  18 

size  and  rate  of  growth  of 20 

/br  d^nite  loealitiet,  tee  Townships. 

Fir,  white,  altitudinal  range  of 20 

amount  of.  by  townships,  table  showing 22-24 

merchantable 21 

percentage  of  merchantable 21 

reproduction  of is 

size  and  rate  of  growth  of 20 

For  de/lnite  locdtitiet,  tee  Townships. 

Fires,  damage  to  forests  by 18 

Forest  conditions.    For  de/lnite  locdUtiet,  tee  Town- 
ships. 

Forests,  damage  to,  by  fire 18 

Fmxinus  cuspidata.    See  Ash,  fringe. 

Fringe  ash.    See  Ash.  fringe. 

Oambel  oak.    See  Oak,  gambel. 

Gannett.  Henry,  letter  of  transmittal  by 9 

Gila  River  Forest  Reserve,  agriculture  in 13-14 

area  examined 21 

creation  and  boundaries  of n 

crops  of 13-14 

fires  in.  damage  by w 

grazingin 14-15 

humus,  litter.and  underbrush  in 18 

loggingin 15-17 

map  of.  showing  classification  of  lands In  pocket. 

mining  in 15 

reproduction  in 17-18 

roads  and  trails  in 12-13 

streams  in 12 

timtter  in.  size  and  rate  of  growth  of 20 

sund  of 21-24 

stand  and  commercial  species  of,  by  town- 
ships, diagram  showing 22 

total  stand  of,  by  townships 22-24 

merchantable,  amount  of.  table  showing 21 

percentage  of.  table  showing 21 

timber  zones  in.  elevations  of 19-20 

topographic  features  of 11-12 

trecD  and  shrubs  indigenous  to,  list  of 19 

Grazing,  extent  of 14-15 

Greasewood.  occurrence  of  .. ..  19, 40, 44. 45, 52. 66. 67. 71. 73. 78 

Juglans  rupestris.    See  Walnut,  western. 

Juniper,  altitudinal  range  of 20 

fbr  de/lnite  loealitiet.  tee  Townships. 

Juniper,  alligator,  occurrence  of 19 

Juniper,  creeping,  altitudinal  range  of 20 

occurrence  ol 19 

Junipenis  alpina.    See  Juniper,  creeping. 
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Juniperus  pachjphlcea,  occoirenceof 19 

Land,  olasdfication  of.  map  showing In  pocket. 

Limber  pine.    See  Pine,  limber. 

Litter,  character  and  amount  of 18 

Fmr  (ignite  localitifs,  tee  Townshipa. 

Logging,  extent  of 15-17 

methods  of 17 

Mahogany,  mountain,  occurrence  of 19 

Manzanita.  occurrence  of 19,40,44,66,67,73,86 

Mei^quite,  occurrence  of 19, 71, 73, 78 

Mexican  settlements,  location  of 14 

Mining,  extent  and  character  of 15 

Mongollon  Mountain*,  elevation  of 11-12 

timber  spe<'ies  in.  altitudinal  range  of 18, 20 

timber  zones  on 19, 20 

Mormon  settlements,  location  of 14 

Mount  McMullen.  I<>c«tion  of 12 

Mountain  mahogany.    See  Mahogany,  mountain. 

Oak,  gambel,  altitudinal,  range  of 20 

occurrence  of 19 

Oak,  jack,  occurrence  of 80, 81 

Oak,  Rocky  Mountain,  occurrence  of 19 

Oak,  scrub,  occurrence  of 27, 29, 

31 .  M,  35, 38, 39, 40, 44, 45, 46, 49, 52, 63, 55, 56, 
61 .  63, 68,  71, 74, 75, 76, 77, 80, 81, 82, 83, 84, 86 

Oak,  water,  occurrence  of 19 

Picea  engelmanni.    See  Spruce,  Engelmann. 

Picea  francl«*ana.    Sre  Spruce,  Arizona. 

Pine,  limber,  amount  of,  by  townships,  table  showing.  22-24 

amount  of  merchantable 21 

percentage  of  merchantable 21 

reproduction  of 18 

size  and  rate  of  growth  of 20 

For  dfftniie  localities,  gee  Townships. 

Pine,  pilion,  altitudinal  range  of 20 

For  definite  localUies,  fee  Townships. 

Pine,  yellow,  altitudinal  range  of 20 

amount  of,  by  townshipa,  table  showing 22-24 

merchantable 21 

percentage  of  merchantable 21 

reproduction  of 17 

size  and  rate  of  growth  of 20 

jFbr  definite  localities,  see  Towaships. 

Pifion  pine.    See  Pine,  piiion. 

Pinus  edulis.    See  Pine,  piiion. 

Pinus  flexilis.    5c?  Pine,  limber. 

Pinus  macrocarpa.    See  Pine,  Arizona. 

Pinus  ponderosa.    See  Pine,  yellow. 

Platanus  racemosa.    See  Sycamore,  California. 

Populus  anguKtifolia,  occurrence  of 19 

Populus  fremoiitii.  occurrence  of 19 

Populus  tremuloides.    See  Aspen,  quaking. 

Populus  trichocarpa,  occurrence  of 19 

Prosopis  juliflora.    See  Mes(|uitc. 

Pseudotsuga  taxifolia.    See  Fir,  red. 

Quaking  aspen.    See  Aspen,  quaking. 

Quercus  gambelii.    See  Oak,  gamble. 

Quercus  undulata,  occurrence  of 19 

Railroad  facilities,  advantages  of 15 

Red  fir.    Sec  Fir,  red. 

Reforestation.    See  Reproduction. 

Reproduction,  extent  of 17-lK 

Roads,  course  of,  and  places  reached  by 12-13 

Rocky  Mountain  oak.    See  Oak,  Rocky  Mountain. 

Sagebrush,  occurrence  of 19 

Salix  lasiandra.    See  Willow,  black. 


Page. 

San  Francisco  Range,  timber  zones  on 19, 20 

Sarcobatus.    See  Grease  wood. 

Scrub,  oak.    See  Oak,  scrub. 

Shrubs  indigenous  toGila  River  Forest  Reserve,  list  of.       19 

Spruce,  amount  of,  by  townships,  table  showing 22-24 

amount  of  merchantable 21 

percentage  of  merchantable 21 

reproduction  of , 18 

For  definite  localities,  see  Townships. 

Spruce.  Arizona,  altitudinal  range  of 20 

size  and  rate  of  growth  of 20 

Spruce,  Engelmann,  altitudinal  range  of 20 

size  and  rate  of  growth  of 20 

Sycamore,  occurrence  of 19, 

34, 36, 39, 46, 51 ,  53, 56, 61, 63, 68, 69, 78 
reproduction  of 18 

Sycamore.  California,  altitudinal  range  of 20 

Timber,  altitudinal  range  and  species  of,  in  Mongollon 

Mountains 20 

amount  of  merchantable,  table  showing 21 

stand  of 21-24 

stand  and  commercial  species  of,  by  townships, 

diagram  showing 22 

total  stand  of,  by  townshi]»s 22-24 

F)r  definite  localities,  sec  Townships. 

Timber  zones,  elevations  of 19-20 

Topography,  character  of 11-12 

Townships,  conditions  in: 

T.5S.,  R.  16  W -22,24-25 

T.  5S.,  R.  17\V -22,-25 

T.  5  8..  R.  18W 22,26 

T.  6  S. .  R.  19  W 22, 26-27 

T.  5S.,  R.  20W 22,27-28 

T.  5S..  R.  21  W 22,28 

T.  6S.,R.  16W 22.28-29 

T.  6S.,  R.  17\V 22,29-80 

T.  6S.,  R.  18\V 22,30 

T.  6  8.,  R.  19\V 22,30-31 
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LETTER  OF  TRANSMITTAL. 


Department  of  the  Interior, 

United  States  Geoloc;ical  Survey, 

WaHhhigUm^  July  21^  190 J^. 

Sir:  I  transmit  herewith  -the  manuscript  of  a  paper  by  Alpheus  Hyatt  and 

James  Perrin  Smith,  entitled  '*The  Triassic  Cephalopod  Genera  of  America,"  and 

request  that  it  be  published  as  a  professional  paper. 

In  this  paper  every  genus  of  cephalopods  known  to  occur  in  the  Triassic  of 

America  is  described,  and  a  representative  species  under  each  genus  is  described 

and  figured.     Most  of  the  material  herein  described  is  new,  largely  collected  by 

Professor  Smith,  but  all  the  available  collections  in  the  United  States  have  been 

utilized. 

Veiy  respectfully, 

C.  \V.  Hayes, 

Geologist  hi   Chaf*ge  of  Geology, 

Hon.  Charles  D.  Walcott, 

Director  United  States  Geological  Survey. 
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PREFACE. 


For  the  last  twelve  years  the  authors  have  been  working^  on  the  Triassic 
faunas  of  America,  both  in  the  held  and  in  the  museum.  They  have  visited 
nearly  all  the  localitias  in  the  United  States  where  Triassic  cephalopods  have 
been  found.  Collections  were  made  by  Professor  Hyatt  in  the  Lower  Triassic 
of  the  Asjjen  Ridge  in  southeastern  Idaho,  in  the  Middle  Triassic  of  the  West 
Humboldt  Range  of  Nevada,  and  in  the  Upper  Triassic  of  the  Genesee  Valley, 
Plumas  County.  Collections  have  been  made  by  the  writer  in  the  Lower  Triassic 
of  the  Aspen  Ridge,  Idaho,  and  in  the  Inyo  Range,  Inyo  Count}';  in  the 
Middle  Triassic  of  the  Inyo  Range,  California,  and  of  the  West  Humboldt 
Range  of  Nevada;  and  in  the  Upper  Triassic  of  Plumas  and  Shasta  counties, 
Cal.,  and  of  the  West  Humboldt  Range  of  Nevada. 

In  addition  to  the  above  collections,  fossils  have  been  collected  by  Dr.  C.  D. 
Walcott  and  Mr.  H.  W.  Turner  from  the  Triassic  of  the  Inyo  Range,  California, 
and  by  Dr.  H.  W.  Fairbanks,  from  the  Upper  Triassic  of  Shasta  (>)unty,  Cal. 

The  Museum  of  Comparative  Zoology  has  loaned  the  Triassic  ammonites  in 
the  Whitney  collection,  from  Nevada  and  California,  and  the  United  States 
National  Museum  ha.s  given  the  use  of  the  material  collected  by  various  official 
surveys  firom  the  Lower  Triassic  of  Idaho,  the  Middle  Triassic  of  Nevada,  and 
the  Upper  Triassic  of  Shasta  and  Plumas  counties,  Cal. 

In  addition  to  the  field  and  museum  studies  of  the  authors  in  America, 
Professor  Hyatt  spent  three  weeks  in  1897  studying  the  Triassic  ammonites  in  the 
museum  of  the  Geological  Survey  of  Austria  in  Vienna,  under  the  guidance  of 
Dr.  E.  von  Mojsisovics,  and  was  thus  enabled  to  make  a  careful  comparison  of 
the  American  and  European  faunas  tliat  were  available  at  that  time. 

The  work  of  writing  the  descriptions  of  genera  and  species  has  fallen  to  the 
writer,  but  the  inspii'ation  and  geneml  supervision  of  the  work  was  Professor 
Hyatt's  contribution.  His  sudden  death  before  the  completion  of  the  work 
prevented  his  taking  the  active  part  in  the  preparation  that  he  had  hoped  to 
do.  This  work  will  therefore  be  found  to  have  many  shortcomings  that  more 
extended  consultation  with  Professor  Hyatt  would  probably  have  prevented. 
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It  will  be  noted  that  the  classification  of  Triassic  ammonites  here  used  differs 
materially  from  that  proposed  by  Professor  Hyatt  in  E^tman's  translation  of 
Zittel's  Text-book  of  Palteontology  (1900);  but  that  classification  was  elaborated 
before  Professor  Hyatt  had  seen  much  of  the  material  treated  in*  the  present 
work,  and  it  was  found  inadequate  to  express  the  relations  of  the  American 
faunas.  With  characteristic  generosity  Professor  Hyatt  freely  consented  to  use 
the  classification  adopted  in  this  paper,  of  the  progress  of  which  he  was  kept 
constantly  informed  by  correspondence.  The  writer  desires  to  acknowledge  his 
gratitude  to  Professor  Hyatt  for  his  kindly  criticism,  his  open-hearted  attitude 
toward  ideas  differing  somewhat  from  his  own,  and  his  generosity  as  a  col- 
laborator. His  great  learning  only  made  him  all  the  more  modest  and  ready 
to  make  a  friendly  compromise  in  settling  disputed  points. 

The  writer  desires  to  acknowledge  his  indebtedness  to  the  following  gentlemen: 

Hon.  Charlei^  D.  Walcott,  Director  of  the  United  States  Geological  Survey,  for 
the  collections  of  Triassic  ammonites  from  Inyo  County,  Cal.; 

Dr.  T.  W.  Stanton,  of  the  United  States  Geological  Survey,  and  Mr.  Charles 
Schuchert,  of  the  United  States  National  Museum,  for  the  use  of  the  collections  of 
those  institutions; 

Mr.  H.  W.  Turner,  for  the  collections  of  Triassic  fossils  made  by  him  in  Inyo 
County,  Cal.; 

Dr.  H.  W.  Fairbanks,  of  Berkeley,  Cal.,  for  the  use  of  the  collection  of  Triassic 
fossils  made  by  him  in  Shasta  County,  Cal. ; 

Dr.  E.  von  Mojsisovics,  of  Vienna,  Aastria,  for  valuable  assistance  in  comparing 
the  American  with  the  Triassic  faunas: 

Dr.  John  C.  Merriam,  of  the  University  of  California,  for  access  to  the  Triassic 
fossils  in  the  Univcrsitv  Museum,  and  for  assistance  in  the  field; 

Mr.  Frank  M.  Anderson,  of  the  California  Academy  of  Sciences,  for  assistance 
in  the  field  and  for  the  use  of  Triassic  fossils  collected  by  him  in  Nevada; 

Mr.  A.  M.  Strong,  of  Independence,  Cal.,  for  assistance  in  the  field  and  for  the 
use  of  collections  made  by  him  in  Inyo  County,  Cal. ; 

Dr.  Ralph  Arnold,  of  the  United  States  Geological  Survey,  for  assistance  in  the 
field. 

Special  acknowledgment  is  due  the  artists  of  the  United  States  Geological  Sur- 
vey for  the  skill  and  fidelity  with  which  they  have  prepared  the  illustrations  for  this 
paper.  It  was  not  iK)s.sible  in  all  cases  for  the  artist  to  sign  the  plate,  for  drawings 
by  several  artists  are  included  in  many  of  the  plates.  The  drawings  were  made  by 
Mr.  H.  Chadwick  Hunter,  Miss  Mary  King  Sumner,  Miss  Maud  Raggett,  Mr.  H. 
Hobart  Nichols,  and  Miss  Marion  Page. 
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Since  the  completion  of  a  final  rej)ort  on  all  the  marine  Triassic  faunas  will 

consume  a  long  time,  and  since  the  ammonites  are  the  most  abundant  elements  of 

these  faunas,  it  has  been  thought  desirable  to  make  the  results  of  these  studies 

available  for  geologists.     In  this  work  every  genus  of  cephalopods  known  to  occur 

in  American  Triassic  stmta  is  described,  and  a  representative  species  under  each 

one  is  described  and  figured. 

James  Perrin  Smith. 

Stanford  University,  California,  July^  190^. 


THE  TRIASSIC  CEPHALOPOD  GENERA  OF  AMERICA. 


By  Alpheus  Hyatt  and  J.  P.  Smith. 


SYNOPSIS  OF  AMERICAN  TRIASSIC  STRATIGRAPHY. 

The  marine  Triassic  section  of  America  is  unusually  complete,  and  its  thicknesjs 
compares  favora})ly  with  that  of  any  other  region.  All  three  subdivisions — Lower, 
Middle,  and  Upper  Triassic — are  represented  by  calcareous  deposits,  aggregating 
approximately  4,000  feet  in  thickness.  Of  this  amount,  about  800  feet  belong  to  the 
Lower  Triassic,  about  1,000  feet  to  the  Middle  Triassic,  and  about  2,000  feet  to  the 
Upper  Triassic. 

The  entire  section  is  not  represented  at  any  one  locality,  nor  is  the  thickness 
of  each  division  constant.  Furthermore,  the  marine  Triassic  is  not  everywhere 
developed  as  a  cak^areous  formation.  In  the  United  States  the  Triassic  system 
is  represented  by  marine  deposits  only  in  the  Western  States,  in  Idaho,  Nevada, 
Oregon,  and  California. 

The  Lower  Triassic  is  known  only  in  Idaho  and  southeastern  California,  where 
about  800  feet  of  shales  and  limestones  contain  fossils  characteristic  of  this  series. 
The  most  important  genera  are  Meekocera^^  DunulnteH^  Columhites^  Fletningites^ 
Aapidites^  LecaniteH^  Ophlee^utM^  Xannites^  UsMiiria,  Pneudosageceras^  Hedenstrcmiia^ 
Cordillei'itea^  T'trollteH^  and  ProptychiteH^  most  of  which  are  represented  b}'  closely 
related  species  in  the  Lower  Triassic  of  India  and  Siberia. 

The  Middle  Triassic  occurs  chiefly  in  Nevada  and  southeastern  California.  In 
the  Inyo  Range,  southeastern  California,  about  200  feet  of  shaly  limestones  contain 
the  following  genera  characteristic  of  the  lower  horizon  of  the  Middle  Triassic: 
AcrocJuyrdiceras^  Xenodiscus^  Hungarites^  IHychitei<^  Tirolites^  Ceratites^  and  Para- 
popanocei^a^. 

In  central  Nevada,  in  the  West  Humboldt  Range,  the  higher  beds  of  the  Middle 
Triassic  are  represented  by  about  800  feet  of  shaly  limestones,  in  which  the  most 
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16  TBIASSIC   CEPHALOPOD   GENERA   OF   AMEBICA. 

characteristic  genera  are  Ceratites^  AnolcOes^  Dimiritea^  Dannbites^  Cdtites^  Hun- 
ga/ntex^  BeyricJiitea^  Acroch/>rdicerns^  Bal<itonites^  Eutomoceras^  IHychite^f^  Joannites^ 
Lecanites^  and  Atractites  among  the  cephalopoda,  Daondla  among  pelecypods,  and 
Cymhoapondylus  among  vertebrates. 

The  Upper  Triassic  is  best  represented  in  northern  California,  where  the 
Hosselkus  limestone  and  the  shales  below  and  above  this  formation  contain 
characteristic  fossils.  The  Hoss^lkus  limestone  and  the  interbedded  shales  have  a 
thickness  approximating  500  feet.  Fossils  are  very  abundant  throughout  this 
formation,  although  much  better  preserved  near  the  base.  The  best  known  fauna 
belongs  to  the  zone  of  Iropiten  sMidlatus^  and  contains  as  its  most  important 
membere  the  following  genera:  TropiteSy  Paratropit^^  Dhcotropites^  Juvamtes^ 
Sagenites^  Lecontem^  Trachyceram^  CI ! f mites ^  Arpadites^  PolycyduSy  Metatirolites^ 
IIa\ierit*fH^  DUnerla^  ArcesU's^  ParaganileH^  ProclydonautUxLS^  C(mm/mautUus^  and 
Atractites  among  cephalopods,  IlaJohia  among  pelecypods,  and  Shastasaurus  among 
the  vertebrates. 

Above  the  Hosselkus  limestone  lie  the  Pseudomonotis  sla];es,  of  unknown 
thickness,  characterized   by  Ilalorites^   Rhahd4fCerax^   Arcestes^  and   Pseudomonotis. 

In  the  West  Humboldt  Range  in  Nevada  the  Star  Peak  limestone,  about  1,200 
feet  thick,  appears  to  represent  the  Hosselkus  limestone,  although  very  few  fossils 
have  ever  been  found  in  it.  Above  the  limestones  lie  the  Pseudomonotis  beds,  about 
800  feet  of  shales  and  shalv  limestones,  in  which  are  found  Psendom<motiH  suhcimi' 
laris,  Rhahdoceras^  Halorites^  Placites^  and  Areestes^  an  association  characteristic 
of  the  Noric  horizon. 


AMEBICAN   TBIASSIC    FAUNAS. 
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IjOcaLiItibs  and  species. 

LOWER  TRIASSIC. 

Southemterti  Idaho. — Many  years  ago  Dr.  A.  C.  Peale  discovered  in  southeastern 
Idaho  and  southwestern  Wyoming  a  series  of  fossiliferous  beds  lying  below  the  Red 
Beds  and  above  the  Carboniferous  limestone.  The  fossils  found  in  this  formation 
were  described  by  Dr.  C.  A.  White,**  and  assigned  to  the  Lower  Triassic.  Cephalopods 
were  found  at  two  places:  Locality  No.  1,  in  southeastern  Idaho,  65  miles  north  of 
the  Utah  line,  18  miles  west  of  the  Wyoming  line,  and  5  miles  south  of  John  Gray's 
Lake;  locality  No.  2,  15  miles  east  of  south  from  locality  No.  1. 

The  section  at  locality  No.  1.  according  to  Dr.  C.  A.  White,  is  as  follows: 

Section  near  John  Gray's  Lake^  Idaho. 

Feet. 

A.  ( Uppennost  beds. )    Limestones  and  shales,  with  Terebraiula  semisimplex  White,  T.  angu«taid\ 

I  fall,  and  Aviailojteden  idnhoenm  Meek >1, 000 

B.  TJniestones,  with  Eumicrotin  curta  and  Ariculopecten  idahoensis J 

C.  Greenish  and  reddish  shales  and  sandstones,  with  Amcidopecteii  Peafei  White 850 

D.  Bluish-gray  limestones,  fossiliferous  at  the  base,  with  Meekoreras  gracilitath  White,  M.  nuixh- 

hachauHin  White,  ArcestUs  ?  ctrratus  White 700 

E.  Reddish  and  greenish  sandstones 400 

}    800 

H.  Massive  gray  limestone  . . .'. •. 400 

At  locality  No.  2  Meehoeinu  (jracilitatis  White  and  M.  aplanatuiii  White  were 
found  in  limestone  similar  to  that  marked  />.  in  locality  No.  1.  This  part  of  the 
section  unquestionably  belongs  to  the  Ijower  Triassic,  although  it  is  not  likely  that 
the  entire  thickness  of  beds  there  is  referable  to  this  division.  , 

In  18.S8  Alpheus  Hyatt  discovered  a  third  locality  for  Lower  Triassic  ammonites 
in  the  same  region,  in  the  Aspen  Ridge,  Wood  Canyon,  near  the  divide,  about 
9  miles  east  of  Soda  Springs.  In  1900  and  1903  ♦!.  P.  Smith  also  visited  the  same 
locality,  which  lies  only  a  few  miles  southwest  of  locality  No.  2  of  White.  All 
species  listed  here  were  taken  out  of  a  bed  of  limestone  not  more  that  15  feet  thick. 
The  joint  collection  of  Hyatt  and  Smith  3nelded  the  follo>ving  ammonites  in  addition 
to  a  large  nunib(»r  as  yet  unnamed: 

aContrib.  to  Invert.  Pal.  No.  r>;  Triawsiir  f<issilH  of  Houtheastern  Idnho:  Twelfth  Ann.  Kept.  U.S. Geol.  and  Qeog.  Sun'. 
Terr.,  pt.  1.  1880,  pp.  106-11». 


F.  Dark-blue  sandstone 

G.  Quartzitt? 


LOCALITIES   AND   SPECIES. 
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Species  found  in  the  Meekoceras  beds.  Aspen  Ridge j  Idaho, 


Meekoceras  gracilitatis  White. 

Meekoceras,  8  new  species. 

M.  (Koninckites)  mushbachanum  White. 

M.  ( G yroiiites )  aplanatum  White. 

M.  (Gyronites),  2  new  species. 

Anpidites  sp.  nov. 

Paralecanitef  Amoldi  Hyatt  and  Smith. 

Fleniingites  Riipjielli  Hyatt  and  Smith. 

Ophicerai<  Dieneri  Hyatt  and  Smith. 


Lanceolitea  compactus  Hyatt  and  Smith. 
Clypites  tenuis  Hyatt  and  Smith. 
Conlillerites  angulatus  Hyatt  and  Smith. 
Pseudosageceras  intenuontanum  Hyatt  and  Smith. 
Aspenites  acutus  Hyatt  and  Smith. 
Heden8trci?mia  Kossmati  Hyatt  and^Smith. 
Paranannites  as|)enen8is  Hyatt  and  Smith. 
Nannites  sp.  nov. 
Ussuria  Waageni  Hyatt  and  Smith. 


This  fauna  is  intimately  related  to  the  Lower  Tnassie  faunas  of  India  and  eastern 
Siberia,  with  seveml  species  that  may  even  be  identical  with  those  from  Asia.  It 
contains  several  genera  hitherto  known  only  from  the  Lower  Triassic  of  India, 
and  others  previously  found  only  in  the  Proptychites  beds  of  Ussuri  Bay  in  Siberia; 
it  is  therefore  referred  with  certainty  to  the  upper  part  of  the  Brahmanic,  or  the 
Cenitite  marls  and  the  lower  part  of  the  Ceratite  sandstone  of  the  Salt  Range  of 
India. 

Mr.  K.  S.  Spence  has  recently  collected  some  Lower  Triassic  ammonites  at  a 
localitv  1  mile  west  of  Paris,  Bear  Lake  County,  southeastern  Idaho.  These  fossils 
were  sent  to  J.  P.  Smith  for  identification.  J.  P.  Smith  also  visited  this  locality, 
and  the  joint  collections  yielded  the  following  species,  besides  several  as  yet  unnamed: 

Species  from  the  Columbites  hed-Sy  at  Parity  Idaho. 


CohHnl)itc.s  Parisian  us  Hyatt  and  Smith. 
MeekociTa**  pi  latum  Hyatt  and  Smith. 
Prionolobus  Jat'ksoni  Hvatt  and  Smith. 
Pseud()siij2:et;eraH  intvrmontanum  Hyatt  and  Smith. 
Ophit'era.s  Spencei  Hyatt  and  Smith. 


Celtites  sp.  nov. 

P8eud(nnonoti.s  idahoensis  White. 
Rhynch(mella  sp.  nov. 
Lingula  sp.  nov. 


At  the  same  locality,  but  in  the  underlying  Meekoceras  beds,  were  found: 


Meekoceras  gradlitatis  White. 
M.  ((ivronites)  ai)lanatum  Whit^'. 
Meekoceras  niushhachannni  White. 
Tssuria  Waageni  Hyatt  and  Smith. 


Paranannites  aspenensis  Hyatt  and  Smith. 
Fleniingites  cirratus  White. 

Pseudosagecenis  interniontanuni  Hyatt  and  Smith. 
Some  undetermined  brachiopods  and  pelecypods. 


The  Col um bites  beds  form  the  highest  horizon  known  in  the  Lower  Triassic  of 
America,  and  are  probably  companible  to  the  Olenek  limestone  of  northern  Siberia, 
and  the  Hedenstnemia  i)eds  of  India.  A  few  feet  below  them,  and  aboiit  100  feet 
above  the  Meekoceras  beds  are  found  shales,  in  which  occur: 


Tirolites  aff.  cassianus  t^uensteilt. 
Tirolites  aff.  Siniriagini  Mojsisovics. 


Tirolites  aff.  Haueri  Mojsisovics. 
Pseudomonotis  idahoensis  Meek. 
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Inyo  Ravge  in  eastern  California.— A\\  the  Lower  Triassic  species  from  California 
were  collected  in  the  Inyo  Range  on  the  east  side  of  Owens  Valley,  Inyo  County, 
li  miles  east  of  the  Union  Spring,  near  the  McAboy  trail  over  the  Union  Wash 
leading  into  the  Salinas  Valley.  This  locality  is  about  3  miles  east  of  Skinner's 
ranch  and  15  miles  southeast  of  Independence.  The  fossils  were  all  found  in  a  thin 
bed  of  gray  limestone  not  more  than  12  feet  thick  that  outcrops  on  the  south  side  of 
the  canyon  near  the  trail. 

Species  coUeded  from  Lower  Triasgic  rocks  of  Inyo  Range,  California. 

Sibirites  Noetlingi  Hyatt  and  Smith.  Inyoites  Oweni  Hyatt  and  Smith. 

Prosphingites  Austini  Hyatt  and  Smith.  Paralecairites  Arnoldi  Hyatt  and  Smith. 

Nannites  Dieneri  Hyatt  and  Smith.  Lecanites  Knechti  Hyatt  and  Smith. 

Owenites  Koeneni  Hyatt  and  Smith.  Meekoceras  gracilitatis  White. 

Proptychites  WaJcotti  Hyatt  and  Smith.  M.  (Gyronites)  aplanatum  White. 

Ussuria  compressa  Hyatt  and  Smith.  M.  (Koninckites)  mushbachanum  White. 

Aepenites  acutus  Hyatt  and  Smith.  Prionolobus  Waageni  Hyatt  and  Smith. 
Peeudoeageceras  intennontanum  Hyatt  and  Smith.      Prionolobus  Jacksoni  Hyatt  and  Smith. 

Lanceolites  compactus  Hyatt  and  Smith.  Aspidites  Hooveri  Hyatt  and  Smith. 

Xenaspis  Marcoui  Hyatt  and  Smith.  Danubites  strongi  Hyatt  and  Smith. 

Besides  these  were  found  severa*  other  undescribed  species,  especially  of  Meeko- 
ceras^ Ophiceras^  Aspidites^  etc. 

This  fauna  has  a  number  of  species  and  most  of  the  genera  in  common  with  that 
of  the  Aspen  Ridge  in  southeastern  Idaho,  and  may  be  correlated  with  the  Meekoceras 
beds.  The  differences  are  alight  and  not  greater  than  might  well  exist  between  the 
faunas  of  two  beds  of  the  same  age  in  the  same  province  but  separated  by  600  miles. 

The  beds  assigned  to  the  Lower  Triassic  in  Inyo  County  have  a  thickness  approx- 
imating 800  feet,  while  the  corresponding  beds  in  Idaho  are  about  700  feet  thick. 

MIDDLE  TRIASSIC. 

T7ie  Inyo  Range  in  eastern  California, — This  locality  is  on  the  east  side  of  Owens 
Valley,  Inyo  County,  a  mile  east  of  the  Union  Spring,  on  the  south  side  of  the 
McAboy  trail  lejiding  over  the  Union  Wash  to  Salinas  Valley.  This  locality  is  about 
3  miles  east  of  Skinner's  ranch,  and  15  miles  southeast  of  Independence.  The  fossils 
were  all  taken  from  a  bed  of  dark  limestone,  which  is  not  over  4  feet  thick  and  which 
lies  about  S(X)  feet  above  the  stratum  from  which  the  Lower  Triassic  fossils  were 
collected,  in  a  series  of  calcareous  shales  conformable  with  the  Lower  Triassic.  The 
fossiliferous  outcrops  are  on  the  south  side  of  the  canyon,  and  are  a  few  hundred  feet 
above  the  trail.     The  species  described  from  that  place  and  horizon  are: 

Parapopanoceras  Haiigi  Hyatt  and  Smith.  Hungarites  Yatesi  Hyatt  and  Smith. 

Xenodiscus  Bittneri  Hyatt  and  Smith.  Tirolitee  pacificue  Hyatt  and  Smith. 
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Muschdkalk  of  Nevada. — The  geological  survey  of  California,  under  J.  D. 
W'hitney,  discovered  in  the  Humboldt  Range  of  Nevada  some  fossiliferous  limestones 

• 

containing  ammonites,  referred  by  W.  M.  Gabb  «  to  the  Upper  Triassic,  and  corre- 
lated by  him  with  the  St.  Cassian  formation  of  the  Alps.  Most  of  the  species  were 
obtained  in  the  canyons  on  the  eastern  flanks  of  the  West  Humboldt  Range,  espe- 
cially in  Cottonwood  and  Buena  Vista  canyons,  although  the  stmtigraphic  data  con- 
cerning these  fossiliferous  strata  given  by  Gabb  are  exceedingly  meager. 

About  ten  years  later  the  United  States  Geological  Exploration  of  the  Fortieth 
Parallel  brought  to  light  a  considerable  number  of  new  species  and  genera  from  the 
same  region.  These  were  described  by  F.  B.  Meek,*  and  referred  to  the  St.  Cassiao 
formation  of  the  Upper  Triassic,  although  Alpheus  Hyatt,  who  also  examined  the 
collection,  always  adhered  to  the  opinion  that  the  fauna  belonged  to  the  Muschelkalk. 

The  general  section  of  the  Triassic  of  Nevada,  as  determined  by  the  United 
States  Geological  Exploration  of  the  Fortieth  Parallel,  is  as  follows: 

General  section  of  Triassic  of  NeiHida, 

Feet 

6.  Quartzite 2,200 

5.  Limestone probably . .  1, 000 

4.  Thinly  bedded  quartzite 1,000 

3.  Ferruginous  limestones 2, 000 

2.  Slaty  quartzite 1,500 

1 .  Argillaceous  limestones,  full  of  fossils 1, 500 

Metamorphic  Koipato  group,  unfossiliferous 6, 000 

All  the  Triassic  fossils  described  by  Meek  from  the  Humboldt  region  came 
from  near  the  base  of  the  limestone  No.  1.  But  of  those  cited  by  Gabb,  from 
that  region,  ^''  AmmoniteH  Rammit^ri^'^'^  Amraonites  Ilamfrayi^  and  Pseudonionotis 
aubcirciihvns  came  from  higher  beds,  toward  the  top  of  the  Triassic. 

The  section  as  given  above  is  by  no  means  correct,  nor  is  the  section  con- 
stant over  the  region.  No  such  thickness  of  limestone  as  4,500  feet  is  visible 
anywhere  in  the  region,  for  faulting  has  caused  the  same  beds  to  be  counted 
more  than  once  in  making  the  estimate. 

In  188S  Alpheus  H3^att  visited  the  West  Humboldt  Range  and  made  collec- 
tions from  the  Daonella  beds  (limestone  No.  1).  These,  together  with  the  original 
Whitney  collection  and  those  of  the  United  States  Geological  Exploration  of 
the  Fortieth  Parallel,  were  studied  by  J.  P.  Smith.  Muc^h  undescribed  material 
was  found  in  them,  sufficient  to  make  certain  the  Muschelkalk  age  of  at  least 
part  of  the  series. 

oGeol.  Survey  California,  Palaeontology,  vol.  1,  1864. 
6U. S.  Geol.  Explor. 40th  Par,  vol.4,  pt.  1, 1877. 
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In  several  public'ations  Dr.  E.  von  Mojsi80vi(» ''  has  referred  the  Humboldt 
fauna  to  the  Upper  Triassic,  correlating  the  beds  with  the  Fassanic  substage  of 
the  Tirolic  j*eries  and  comparing  them  more  especially  with  the  Buehenstein  beds 
of  the  Alps.  But  Dr.  A.  Tomquist*  has  shown  that  the  group  of  Ceratites 
luxiosm,  diagnostic  of  the  upper  Muschelkalk,  is  found  in  the  Buehenstein  beds 
and  that  these  must  be  classed  with  the  Muschelkalk  and  not  with  the  Upper 
Triassic.  This  makes  it  necessary  to  refer  the  Ceratite  beds  of  Nevada  to  the 
Middle  Triassic.  Even  without  this  evidence  the  oci-urrence  in  the  Humboldt 
region,  in  the  same  beds,  of  Ptychiten^  Htuigariteit^  BeifrichiUH^  Acrochordiceran^^ 
CeratiteH^  Anolfite^.  and  BnlatoniteM  woukl  be  enough  to  n^e  the  reference 
certain,  as  none  of  these  genera  in  their  typical  forms  occur  higher  up  than  the 
Muschelkalk. 

In  May  and  June,  19<>2.  and  in  July,  1903,  J.  P.  Smith  visited  the  West 
Humboldt  Range  to  determine  the  association  of  the  Middle  Triassic  fauna.  He 
made  extensive  collections  from  the  lower  limestone,  the  fossiliferous  portion  of 
which  was  found  to  be  not  more  than  200  feet  thick. 

In  Buena  Vista  Canyon,  near  Unionville,  the  following  species  were  found: 


Speciei*  found  in  Buenn  Vitta  (hntfon,  Xrr. 


Gymnotoceraf"  Blakei  Habb. 
Bevrichites  n>tellifonni8  Meek. 
Acrochonlicerap  Hvatti  Meek. 


Ptyehite8  ?  peqilaniis  Meek. 
Dinarites  lK>nie-visJtie  Hyatt  and  Smith. 
Balaton ite8  np.  indet. 


In  the  same  formation,  on  the  north  side  of  Cottonwood  Canyon  near  the  Lucky 
Dog  mine,  were  found  the  following: 

Sjieciei^  found  in  Cottonutxpd  Cnnpon,  AVr. 


I>ar>nelia  dubia  Gabb. 

Daonella  conf.  I>imnieli  Wissmann. 

Orthi)cera»  Hlak«M  (iabb. 

Kui\\iHU)cerai*  Gabbi  M<*ek. 

Anolcitirs  Meeki  M()jsi.«<>vi<r}*. 

(iymiKyUH'tm*  HIak<*i  (Jabb. 

Oratitrtj  aff.  trin(Mlf»Hti«  M<>j?*iH»vics. 

Trarbyceni>*  Whitnevi  (iabb. 

Oratite«  btiinlH»Mt«-nHi-  Hyatt  and  Smith. 

I»iijrobardit«*s  iM*viulaiiii?*  Hyatt  and  Smith. 


Acrochoniii'enu*  Hvatti  Meek. 
Beyrichites  rotelliforniis  Meek. 
Ptychites  |)erplanus»  Meek. 
Arcestes  (iabbi  Meek. 
Ceititee  Halli  Mojpisovics. 
Japonites  sp.  indet. 
Atractites  sp.  indet. 
Encrinus  Htems. 

Saurian  bones,  j>robably  referable  to  Cymboepon- 
dvlus  I^idv. 


A  new  locality  was  visited  hv  J.  P.  Smith  on  the  divide  between  Trov  Canvon 
and  the  soutfi  fork  of  Anu»rican  Canyon,  4  miles  .south  of  Foltz  post-office,  and  about 


"  Ark'i-'  li<-  TriM>fjiiin«-ii.  ]>.  119.  and  ()lMTtriufli><-h<Ti  ('ef»halop<Ki('n-F}HiiU'n  des  HimalavH.  p.  696. 
''Z«ii-«  hr.  I)«iifMli.  if<-ol.  «;c«.«.'ll.,  Berlin,  vdl.  :A),  i»t.  4.  1S98,  p.  691. 
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6,000  feet  above  sea  level.  The  shaly  limestone  is  here  literally  full  of  fossils  in  a 
fair  state  of  preservation,  and  the  beds  in  which  they  occur  are  not  over  60  feet 
in  thickness." 

At  this  locality  were  found  the  following  species: 

Species  found  near  Foltz^  Nev. 

Daonella  dubia  (iabb.  Eutomoceras  Laubei  Meek. 

Daonella  conf.  Lommeli  Wissmanii.  Sageceras  Gabbi  MojsiHovics. 

Orthoceras  Blakei  (Tabb.  Celtites  Halli  Mojsisovit*. 

Trachyceras  Meeki  Mojsisovits.  Celtites  ep.  nov.- 

Trachyceras  Whitneyi  Gabb.  Danubites  sp.  indet. 

Ceratites  hum  bold  tensis  Hyatt  and  Smith.  Dinarites  sp.  indet. 

Ceratites  Vogdesi  Smith.  Acrochordiceras  aff.  Hyatti  Meek. 

Ceratites  conf.  trinrxioBUS  Mojsiflovics.  Ptychites  ?  perplanus  Meek. 

Ceratites  conf.  planus  Arthal)er.  Gymnotoceras  Blakei  Gabb. 

Longobardites  nevadanus  Hyatt  and  Smith.  Gymnotoceras  (several  new  species). 

Beyrichites  rotelliformis  Meek.  Atractites  sp.  indet.  (very  abundant). 

Beyrichites  sp.  nov.  Nautilus  Whitneyi  Gabb. 

Lecanites  Vogdesi  Hyatt  and  Smith.  Saurian  bones,  probably  Cymbospondylus  Leidy. 

Arcestes  Gabbi  Meek. 

Of  this  fauna,  Eutomocefi^a^  Lauhei  and  Sageceras  Gahhi  have  been  referred  to 
by  Mojsisovies*  as  probably  occurring  in  the  Upper  Triassic,  but  J.  P.  Smith 
found  them  in  the  same  bed  with  the  others.  This  fauna  undoubtedly  belongs  to 
the  Muschelkalk,  and  even  the  upper  part  of  the  zone  of  Ceratites  trhxodosus  may 
be  represented  in  it  as  well  as  the  lower  Ladinic. 

Besides  the  species  listed  above,  the  Whitney  collection  contained  also  the 
following  species  from  the  same  formation: 

Additional  »pecien  from  MiLSchelkalk. 

Monophyllitet*  billingsianas  Gabb  (from  the  East  Joannites    nevadanus    Hyatt   and    Smith    (from 

Hum]>ol(U  Range,  possibly  Upper  Triassic).  Volcano,  Nevada). 

Balatonites  shoshonensis  Hyatt  and  Smith  (from  Ptychites  Meeki   Hyatt  and   Smith   (from  Star 

the  Shoshone  Range).  Canyon). 

UPPER  TRIASSIC. 

Shasta  Conntij^  CaL — The  best  locality  for  Upper  Triassic  fovssils  in  America 
is  in  Shasta  County,  on  the  divide  between  Squaw  Creek  and  Pit  River,  3  miles 
east  of  Madison's  mnch  and  one-half  mile  north  of  the  trail  leading  to  Brock's  ranch. 
This  locality  is  6   miles  northeast  of   the  Biillv  Hill   mine.     The  fossils  are  verv 

a  Mr.  L.  F.  Dunn,  of  Wiiinemufcii.  Nov.,  whm  the  original  discoverer  of  this  locality,  and  the  visit  was  due  to  information 
given  by  hini. 

^Obertriadischen  ('ephalop<Mien-Faunen  des  Himalaya,  p.  696. 
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abundant  in  the  lower  beds  of  the  Hosselkus  limestone.     The  following  species 
from  the  localitj  are  described  in  this  paper: 

TViasnic  fo89ils  from  Brock  Mountain,  Shasta  County ^  Col, 


Leconteia  califomica  Hyatt  and  Smith. 

Sagenites  (Traohysagenites)  Herbichi  Mojsiflovics. 

Halorites  (Homerites)  semiglobosus  Hauer. 

Tardeceras  pan*um  Hyatt  and  Smith. 

Juvavitea  subinterniptus  Mojsisovics. 

J.  ( Anatomites)  sabintennittens  Hyatt  and  Smith. 

Paratropites  Sellai  Mojsisovics. 

P.  (Gymnotropites)  americanus  Hyatt  and  Smith. 

Tropiceltites  Frechi  Hyatt  and  Smith. 

Tornqaistites  evolutus  Hyatt  and  Smith. 

Discotropites  sandlingensiu  Hauer. 

Tropites  subbullatus  Hauer. 

Arcestes  (Proarcestes)  pacificus  Hyatt  and  Smith. 

Paraganides  califomicus  Hyatt  and  Smith. 

Hauerites  Ashleyi  Hyatt  and  Smith. 

Dieneria  Arthaberi  Hyatt  and  Smith. 

Tirolites  (Metatirolites)  foliaceus  Dittmar. 


Arpadites  Grabbi  Hyatt  and  Smith. 
Califomites  Merriami  Hyatt  and  Smith. 
Clionites  Fairbanksi  Hyatt  and  Smith. 
C.  (Shastites)  compreesos  Hyatt  ami  Smith. 
C.  (Stantonitee)  rugoeus  Hyatt  and  Smith. 
C.  (Traskites)  robustus  Hyatt  and  Smith. 
C.  (Neanites)  i^alifornicus  Hyatt  and  Smith. 
Traohyceras  (Protrachyceras)  Lecontei  Hyatt  and 

Smith. 
Sirenites  Lawsoni  Hyatt  and  Smith. 
Sandlingites  Andersoni  Hyatt  and  Smith. 
Polycyclufl  nodifer  Hyatt  and  Smith. 
AtractiteB  Philippii  Hyatt  and  Smith. 
Proclydonautilus  triadicus  Mojsisovics. 
Cosmonautilus  Dilleri  Hyatt  and  Smith. 
Mojsvaroceras  Tumeri  Hyatt  and  Smith. 
OrthooeraH  shastense  Hyatt  and  Smith. 


Besides  the  species  listed  above,  the  following  species  were  found  in  the  Karnic 
horizon: 


Tropites  torquillus  Mojsisovics. 
Tropites  Dilleri  Smith. 
T.  Morloti  Mojsisovics. 
Paratropites  Dittmari  Mojsisovics. 


Halobia  superba  Mojsisovics. 
ShastasauruH  pacificus  Merriam,  and  several  other 
species  of  Ichthyosauridie. 


In  addition  to  the  described  species  there  was  found  a  large  number  of 
new  species  of  Tropites^  Paratropites^  Trachyceras^  Clionite^^  brachiopods  and 
pelecypods. 

In  the  shales  above  the  Hosselkus  limestone  was  found  I^eudonionotis  »tibctr- 
cidaria  Gabb. 

The  general  section  of  the  Shasta  County  Triassic  worked  out  by  J.  P.  Smith, 
is  as  follows: 
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General  section  of  Driamc  rocks  of  Shasta  County ^  Col, 


o 


H 
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Pseudomonotis  subcircularis  shales,  thickness  unknown. 


Feet. 


d 
o 


09 

O 


Spiriferina  beds,  hard  siliceous  limestone. 


100 


Juvavites  beds,  siliceous  limestones,  with  Juvavites,  Tropites, 
Arcestes,  and  Atractites 


150 


Trachyceras  beds,  soft  limestone,  with  Trachyceras,  Clionites, 
Sagenites,  Arpadites,  Polycyclus,  Discotropites,  Tropites  sub- 
bullatus,  Halobia  superba,  etc 


50 


Halobia  slates,  calcareous  slates,  with  Halobia  superba,  Tropites, 
Polycyclus,  Trachyceras,  etc 


100 


o 


2 


Protrachyceras  Homfravi  beds,  calcareous  argil lites,  with  P. 
conf.  Homfrayi,  Halobia  conf.  rugosa 


100 


I 


I 

08 
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Siliceous  shales,  with  Anolcites  Whitneyi,  Ceratites  conf.  hum- 
boldtensis,  Joannites  sp.  indet,  at  Silverthom's  ferry  on  Pit 
River,  below  the  limestones.  Total  thickness  probably  2,000 
to  3,000  feet 


1,500 


The  Halobia  slates,  the  Trachyceitis  beds,  and  the  Juvavites  beds  make  up  the 
zone  of  Tropites  sicbbullates;  the  Spiriferina  beds,  and  probably  the  top  of  the  Juva- 
vites beds  constitute  the  lower  Noric  horizon,  of  which  the  Pseudomonotis  shales 
constitute  the  upper  horizon. 

The  Hosselkus  limestone  outcrops  continuously  for  about  20  miles,  from  Brock's 
ranch  on  Pit  River  northward  to  the  North  Fork  of  Squaw  Creek.  Fossils  are 
abundant  in  it  almost  everywhere. 

J.  P.  Smith  found  an  isolated  outcrop  of  the  Hosselkus  limestone  on  Bear 
Mountain,  2  miles  northwest  of  Sherman's  ranch,  18  miles  northeast  of  Redding. 
The  fauna  of  the  beds  here  is  the  same  as  at  the  other  localities,  being  characterized 
by  Trrfpites  Huhhvllatiui^  Paratropites  Sellm^  Discotropites  sandlingensis^  Sagenites 
Herbichi^  Trachyceras^  Atractites,  Halobia  superba,  and  many  other  forms. 

Plumas  County^  Cal, — The  Triassic  of  California  was  first  discovered  in  Plumas 
County,  in  Genesee  Valley,  on  Indian  Creek,  near  Robinson's  ranch.  The  section 
there  is  very  much  the  same  as  in  Shasta  County,  except  that  nothing  older  than  the 
Halobia  slates  is  known,  and  the  Hosselkus  limestone  is  not  nearly  so  thick  nor  so 
rich  in  fossils  as  in  the  Squaw  Creek  section.  The  massive  limestone,  corresponding 
to  the  Trachyceras  beds  of  Shasta  County,  is  barren  of  fossils,  while  on  the  other 
hand  the  Pseudomonotis  beds  are  better  exDosed  and  richer  in  fossils. 
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The  Genesee  section  of  the  Triassic  is  as  follows: 

Sectmi  of  Triamc  rocks  in  Genesee  Valley^  California. 


o 


PseudomonotiB  shales  and  limestones  (Swearin^r  slates)  with  Pseudomonotis 
subcirculariSf  Ilalorites  nmericanns^  Rhabdoceras  Rtuselli,  Arcestes  conf.  Ander- 


?;  sonif  Atrartites  sp.  imiet.,  and  a  few  other  forms. 


•c 


Ma«jive  limestone  without  fossils  (probablv  corresponding  to  the  TrachyceraH 


}^  .Mai^ive  imiestone  witnout  lossiis  (prooauiv  corresp 

g,    ■    :A  beds  of  Shasta  County). 

£         : 

Halobia  nlates,  with  Halobia  miperbaj  Tropites  conf.  subbuIlcUtis. 
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This  section  agrees  with  that  observed  by  J.  P.  Smith  in  Shasta  County,  Cal., 
and  in  the  Muttleberry  Mountains,  West  Humboldt  Range,  Nevada. 

West  Iluniboldt  Range^  Nevada, — In  the  West  Humboldt  Range,  in  Nevada,  the 
Upper  Triassic  is  but  little  known.  The  limestone  of  Star  Peak,  about  1,00<)  feet  in 
thickness,  probably  corresponds  in  part  to  the  Hosselkus  limestone  of  California, 
for  on  the  north  side  of  Star  Canyon  J.  P.  Smith  found  what  seemed  to  be  Halohia 
superha  about  800  feet  above  the  Daonella  beds  of  the  ^Middle  Triassic.  Above  the 
Star  Peak  limestone  is  a  series  of  slates  and  slat}'  limestones  aggregating  800  feet  in 
thickness.  These  are  poorly  exposed  near  the  head  of  Star  Canyon,  where  Gabb 
has  listed  P8eudamo)wtli<  Huhcirculm'is,  These  same  beds  are  much  better  exposed 
in  Muttleberry  Canyon,  in  the  road,  about  8  miles  southeast  of  Lovelock.  At  this 
locality^  fossils  are  abundant,  although  usually  poorly  preserved.  J.  P.  Smith 
found  in  the  Pseudomonotis  slates  of  Muttleberry  Canyon  the  following  forms: 

Fossils  from  Muttlefjerry  Canyon^  Nemda. 

Pseudomonotis  subcircularis  Gabb.  Placites  hum  bold  tensis  Hvatt  and  Smith. 

Myophoria  sp.  indet.  Halorites  conf.  aniericanus  Hyatt. 

Rhabdoceras  RusselH  Hyatt.  Arcestes  Andersoni  Hyatt  and  Smith. 

Above  the  Pseudomonotis  beds  lie  Jurassic  limestones  with  Arietites {Calocei'as) 
aff.  iwdotlanus  d'Orbigny,  a  form  diagnostic  of  the  Lias. 

A  plain  unconformity  separates  the  two  formations.  The  Pseudomonotis  beds, 
therefore,  form  the  highest  horizon  of  marine  Triassic  known  in  this  region,  or  any- 
where in  America. 

C  I^AS8IF1C  ATION  OF  TRIASSIC  AMMONITES. 

Mojsisovics's  class itication  of  Triassic  ammonites  as  Trachyostraca  and  Leiostraca, 
however  convenient  it  may  be  for  the  Up])er  Triassic,  can  not  be  applied  to  the  Lower 
Triassic.     It  is  purely  artificial,   classing  together  groups  of  ver\^  ditferent  origin, 

«The  writerM  are  iudeblud  to  Mr.  Frank  M.  AiulerM>n  for  the  discoverv  of  this  lot-alitv. 
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and  separating  groups  that  are  nearly  related.  Families  that  are  smooth-shelled  in 
the  Lower  Triassic  often  become  rough-shelled  in  the  Upper  Triassic. 

This  classification  was  considered  to  have  a  phylogenic  significance  as  long  as  it 
was  thought  that  the  rough-shelled  families  come  from  the  Glyphioceratidse  and  the 
smooth-shelled  from  the  Prolecanitidte.  But  now  it  has  been  demonstrated  that 
both  rough-shelled  and  smooth-shelled  families  have  developed  out  of  both  Paleozoic 
phyla,  and  even  in  the  same  family  one  genus  might  be  leiostracan  while  another  was 
trachyostracan.  E.  Haug,  in  Les  Ammonites  du  Permien  et  du  Trias,''  attempted 
to  revise  the  classification  elaborated  by  Mojsisovics,  but  in  that  paper  he  merely 
changed  the  name  of  the  Trachyostraca  to  the  phylum  of  the  Glyphioceratidee  and 
the  Leiostraca  to  the  phylum  of  the  ProlecanitidsB.  In  his  later  work,  Etudes  sur 
les  Goniatites,*  Haug  has  revised  and  improved  this  classification,  but  in  this  paper 
he  still  includes  heterogeneous  elements  in  the  same  group. 

W.  Waagen,  in  Fossils  from  the  Ceratite'  Formation,^  attempted  an  elaborate 
classification  of  the  Triassic  ammonites,  but  the  forms  he  described  are  almost 
exclusivelv  confined  to  the  Lower  Triassic,  so  that  his  taxonomic  scheme  does  not 
take  in  more  than  a  small  part  of  the  early  Mesozoic  genera. 

The  most  satisfactory  treatment  of  the  Triassic  cephalopods  is  that  of  C.  Diener,^ 
who  de^scribed  a  large  series  of  ammonites  from  the  Lower  and  Middle  Triassic.  His 
grouping  of  the  families  and  genera  from  this  system  is  simple  and  seems  to  agree 
more  nearly  with  the  phylogeny  of  the  ammonoids  than  any  other  scheme  yet 
proposed. 

Essential  advances  in  the  taxonomy  of  the  ammonoids  have  been  made  by  G.  von 
Arthaber,'^  who  has  described  a  large  series  of  forms  from  the  Permian  and  Middle 
Triassic,  clearing  up  many  doubtful  points  in  the  history  of  the  Ceratitidje  and  allied 
groups,  bringing  out  especially  the  intimate  relationship  of  many  so-called  Leiostraca 
to  that  group. 

F.  Freeh'^  has  done  nmch  to  simplify  the  classification  of  the  late  Paleozoic  and 
early  Mesozoic  ammonites.  He  })roposes  to  include  in  a  suborder  Ceratitoidea  the 
Ceratitida%  Meekoceratida?,  Ptychitidte,  Tropitidie,  and  Xenodiscina?.  Under  this 
latter  group  he  includes  XenodUcna^  Xenaspls^  Otoceran^  and  Ihrnfjaritex,  The  writers 
have  accepted  this  scheme,  with  the  exception  of  leaving  out  the  Tropitidte  and  the 
Ptychitida\  both  of  which  families  show  in  their  development  that  they  did  not 
come  from  the  same  phylum  as  the  Ceratitidie. 

<iBiill.  Soc.  gool.  Frnnee.  3d  ser.,  vol.  22,  1894. 

''M<^m.  Soc.gool.  France,  No.  18.  1H9H. 

^-Salt  Range  Fo.ssilM.  vol.  2,  1895.  p.  236:  Mem.  Oeol.  Survey  India,  Pal.  Indica.  scr.  IS. 

rfHimalayiin  Fossils,  vol.  2,  pt.  1,  1897,  (\'phaloiM)da  of  tlie  Lowor  Trias. ;  and  pt.  2,  1896.  Cephalopoda  of  the  Muschel- 
kalk:  Mem.  Geol.  Survey  India,  ser.  13. 

"Die  ('ephalo{Kxlen  <ier  Keiflinger  Kalke.  vol.  1  and  2,  1896;  aud  Das  JQugere  Palaeozoicum  aus  der  Araxes-Enge  bei 
Djulfa.  ly(H). 

/Die  Dyjus:  Lethiea  Palaeozoica,  Bd.  2.  Lieferunj?  3.  I'JOl. 
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J.  P.  Smith  ^  has  recently  given  a  revision  of  the  later  Paleozoic  ammonites,  and 
traced  their  development  into  Triassic  genera  where  the  available  data  warranted  it. 
On  PI.  I,  in  the  work  cited,  is  given  a  phylogenic  table  of  the  Paleozoic  ammonoids, 
and  their  probable  relationships  with  Triassic  families.  This  was  based  on  studies 
in  the  ontogeny  of  characteristic  species  in  most  of  the  important  genera  of  the 
Triassic.  While  the  results  of  this  study  are  not  in  harmony  in  every  case  with  the 
commonly  accepted  classification,  it  must  not  be  forgotten  that  in  many  instances  the 
taxonomy  of  Triassic  genera  has  been  based  on  mere  conjecture,  and  not  on  studies 
in  the  ontogeny  of  the  species,  nor  on  a  complete  phylogenic  series  of  mature  forms 
These  investigations  showed  that  all  the  suborders  recognized  in  the  present  work 
were  already  distinctly  separated  in  the  Paleozoic. 

For  convenience  of  reference  this  table  is  reproduced  in  the  present  work,  with 
such  additions  as  the  subject  demands. 

Freeh*  has  recently  published  a  revision  of  the  ammonites  of  the  Permian  and 
Lower  Triassic,  in  which  he  proposes  to  group  together  all  the  forms  with  ceratitic 
lobes  under  the  subfamil}^  Xenodiscina>,  thus  abandoning  the  families  Hungaritidse, 
Celtitidse,  Meekoceratidse,  and  Gymnitidro  for  the  ammonites  of  those  faunas.  He 
also  drops  the  genus  Me^koceras  entirely,  dividing  the  species  formerly  assigned  to 
that  genus  between  Gphiceras^  Anpidites^  Prionolobm^  and  CeraUtes.  The  writers, 
however,  consider  these  changes  as  unwarranted,  and,  while  they  would  welcome  a 
simplification  of  the  classification  of  Permian  and  Lower  Triassic  ammonites,  still 
believe  that  the  laws  of  priority  must  rule  in  such  changes  as  are  necessary  in 
taxonomy. 

Freeh  also  assumes  that  the  Permian  age  of  the  Otoceras  beds  of  India  and  the 
Proptychites  beds  of  Siberia  is  demonstrated.  This  may  be  true  of  the  zones  of 
Otoceras  Woodwardi  and  of  Ophiceras  tlbeiwum,  in  India,  but  is  certainly  not  true  of 
the  Siberian  beds  with  Ophwerda^  Meehn^era^H^  PHeudosageceras^  and  Ussncria,  for  in 
California  and  Idaho  the  writers  have  found  all  these  genera,  with  the  exception  of 
Otoceraf<^  in  the  zone  of  Meekocera^  gracllitatls^  represented  by  species  very  closely 
allied  to  the  Asiatic  species  and  in  beds  of  which  the  Lower  Triassic  age  can  not  be 
questioned. 

In  the  present  work  the  writers  have  attempted  to  unite  all  the  good  points  in 
the  schemes  of  all  these  authors,  modifying  them  as  little  as  possible,  and  only 
where  it  was  necessary  in  treating  such  a  variety  of  genera  as  are  represented  in  the 
entire  Triassic  of  America. 


•iThe  Carbotiifcnms  AmmoiioidM  of  America:  Moii.  L'.  S.  Geol.  Survey,  vol.  42,  1903. 
b  Letha'A  Pala;ozolca,  Bd.  2,  Licferung  4,  1902,  pp.  62&-639. 
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SUBORDERS  OF  TRIASSIC  AMMONITES. 

The  ainmonites  of  the  Triassic  may  be  divided  into  six  suborders:  Tropitoidea, 
Arcestoidea,  Ptychitoidea,  Lytoceratoidea,  Pinacoceratoidea,  and  Ceratitoidea;  under 
each  of  these  divisions  several  families  may  be  recognized,  and  under  most  of  them 
several  superfamilies  or  phyla.  But  each  suborder  is  fairly  homogeneous  and  may 
be  traced  to  forms  already  characteristically  specialized  in  the  Paleozoic. 

Tropitoidea, — Under  this  group  are  the  TropitidsB,  Haloritidffi,  and  Sibiritidee, 
all  apparently  derived  from  the  gastrioceran  branch  of  the  Carboniferous  Glyphio- 
ceratida^.  In  this  paper  the  ontogeny  of  Tropites^  Paratropiteii^  Di^cotrapites^ 
under  the  Tropitida?,  that  of  Leconteia  and  Sageiiites  under  the  Haloritidae,  and  that 
of  Columhites^  under  the  Sibiritidro,  are  fully  described  and  illustrated.  In  all  cases 
the  ontogeny  points  clearly  to  a  gastrioceran  ancestry,  probably  through  Schistocercui 
and  Parak^goceras.  The  Sibiritida?  embrace  the  oldest  forms  of  this  group,  and 
ColuiiihlteH^  of  the  Lower  Triassic  of  America,  is  the  most  primitive  member  of  the 
Sibiritida?.  This  genus  may  not  be  the  ancestral  radicle  of  the  Tropitoidea,  but  it 
retains  many  of  the  characters  that  the  primitive  ancestral  radicle  must  have 
possessed. 

Arcestoidea, — Under  this  group  are  the  Popanoceratidse,  Cyclolobidse,  Arces- 
tida?,  and  Cladiscitida3.  The  Popanoceratida?  and  Cladiscitidse  appear  to  have  been 
derived  from  Adrian ites  of  the  Permian.  J.  P.  Smith"  has  already  shown  that  the 
Cyclolobida?  are  derived  from  the  gastrioceran  branch  of  the  Glyphioceratidee, 
through  Schintoeeras  and  Shumardite.H,  The  Arcestidce  s.  str.  probably  came  partly 
from  the  C^'dolobidae  and  partly  from  the  Popanocei*atida>,  but  it  is  not  yet  possible 
to  assign  each  genus  to  its  proper  place  in  the  phylogenic  tree. 

In  this  paper  the  complete  ontogeny  of  Parapopanoceran  and  Areeste^^  subgenus 
ProarcesteH^  is  described  and  illustrated,  showing  clearly  a  derivation  from  Adrian- 
itea  as  the  primitive  member  of  the  Arcestidte,  and  connecting  through  Agathiceras 
with  the  Glyphioceratidae  of  the  Carboniferous. 

IHycltiioidea, — To  this  group  belong  the  Ptychitidse  and  the  ThalassoceratidsB. 
In  this  paper  the  complete  ontogeny  of  Nannites^  Paranannites,^  and  Paraganides 
under  the  Ptychitida>  is  described  and  illustrated.  This  points  to  a  derivation  of 
the  family  from  the  Aganides  stock  of  the  Gl3'phioceratida3,  probably  through 
PrfHiannitea, 

Under  the  Thakvssoceratidae  the  writers  describe  the  development  of  Dssuria^ 
which  goes  through  stages  corresponding  successively  to  Dimorphoceras^  Thalasso- 
ceran^  and    UftHuria^  and  probabl}'  connecting  ultimately  with  Agariides. 

Lytoceratoidea. — Under  this  group  the  writers  recognize  two  families,  Lytocera- 
tida?,  and  Ph  yl  loco  rati  da%  of  uncertain  origin,  but  probably  derived  from  the  Paleo- 

aThe  (.'arboiiiferoiis  Ammoiioids  of  America:  Mon.  U.  S.  Geol.  Survey,  vol.  42, 1903,  p.  134, 
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zoic  genufi  Nomi^moceras.  Of  these  the  Lytocefatidse  appear  to  be  the  more  primitive 
in  development,  and  if  not  the  parent  branch,  they  at  any  rate  have  retained  more 
of  the  charac'ters  that  must  have  belonged  to  the  primitive  stock. 

Pinacoreraiffide^i. — Under  this  group  are  three  phyla:  Pinacoceratidie,  Pronori- 
tidaj,  and  Noritidw,  which  had  diverged  from  each  other  certainl^^  as  early  as  the 
Carboniferous.  But  because  of  the  general  resemblance  preserved  in  parallel 
development  from  kindred  stocks,  it  is  thought  best  to  keep  them  together  in 
classification. 

The  Pronoritidw  arc  represented  ip  the  Triassic,  although  it  is  now  claimed  that 
Medllfoftia^  which  was  described  by  Diener  from  the  I^ower  Triassic  of  India,  reallv 
came  out  of  Permian  beds.  The  genera  Cordill^tt-H  and  Lanceollt^  appear  to  come 
from  the  Pronoritidft*.  CardiUerites  in  its  development  goes  through  stages  corre- 
sponding successively'  to  l^ohvuniteM^  Pr^moriteH^  Sicanlten^  and  C(rrdiU^tes,  The 
young  stages  of  LanceoliteH  are  not  well  known,  but  they  indicate  a  similar  historv. 

The  young  stages  of  most  of  the  Noritidae  have  not  l)een  studied,  so  their  sys- 
tematic position  is  in  doubt,  but  they  are  regarded  as  a  parallel  development  with 
the  Pronoritida*  from  Parapntlecanitea. 

The  Pinacoceratidfti  are  abundantly  represented  in  the  American  Triassic,  and 
the  writers  describe  the  jmrtial  ontogeny  of  several  typical  gen(»ra.  This  points  to 
a  derivation  from  the  (lephyroceratidae  through  the  Ifeloceratida^  though  probably 
not  from  lielovrntn  itself.  Some  of  the  forms  api)ear  to  be  genetically  connected 
with  PrfHlronilft'H^  while  others  show  greater  kinship  with  TimaniteH, 

It  is  possible  that  the  characters  chosi»n  by  Waagen  and  Mojsisovics  in  defining 
the  Pinacoceratiche  may  l>elong  to  several  parallel  branches,  or  even  that  they  mav 
have  d(»veloped  in  branches  not  closely  allied.  This  family  may  then  be  merely  a 
group  of  morphological  eciuivalents;  but  the  number  of  known  forms  is  too  small, 
and  the  ontogeny  of  those  few  has  b(»cn  too  little  studied  for  any  settlement  of  this 
question  to  be  possible  now.  After  all,  this  family  is  probably  not  more  heter- 
ogeneous than  most  other  so-called  families. 

Oratitoldtu, — Under  this  group  the  writers  class  the  Ceratitida?,  Hungaritida?, 
Meekocei-atidte,  Celtitida*,  and  (fymnitida*.  The  development  of  chai*acteristic 
species  under  each  of  these  groups  is  described  and  illustrated  in  this  paper.  It 
appears  that  tli(\v  arc  all  closi^ly  allied  and  came  from  a  common  stock,  Pamlecaiu'te^^ 
through  which  they  are  coiiii(»cted  with  Proltranlten  of  the  Carboniferous. 

Tlu»  (l<'V(»l()|)nieiit  of  sevenil  genera  under  the  Meekocerati(he  points  to  Lvcault<e8 
as  the  family  nidieU*,  but  the  (fynniitida\  Celtitida*.  and  Hungaritida?  appear  to 
have  branched  olF  from  the  main  stock  further  down.  The  Ceratitida*,  while  closelv 
resemi)ling  the  Hungaritida*  and  the  Meekocemtida^  appiMir  to  be  more  closelv  allied 
with  the  Celtiti(he. 
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Ot^CVRRENCK  OF  AMEBlCAJf  TBIASSIC  CEPHALOPOD  GENERA. 

Tlie  followintf  table  showH  the  oc<;iirrence  of  the  American  Triassic  cephalopod 
genera  in  America,  Asia,  and  Europe: 

Table  iif  ocfunmce  of  .1  merican  THaitic  cejihalopod  genera. 
[>:.ver)-m«:  x,,™™^  ■<  x  x ,  .-ommon. ) 


Trbwic. 


jrt^.icall-|  ^-g. 


AMMONOIDEA. 
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fSBBiiitw  Mo]»lsnvi«i> ... 

Hilorllen  Mr.i«l»ovi<s 

Hiil«i;nnii  Homtrii™  Mojaisovic!" 

Tftrdtcerw  Hyatt  and  Bmim,  gen.  nov L.. 

JiivnvUe"  MojBlmvlCH 

BubKi'niiH  AnftlomfliM  Mi.]slBovira |. . , 

SlUntw  Miijwtmvlr.i |    : 

Co1umlillO!>  Hyatt  and  Smltli.gi-n.iiov 
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Hntifni"'"  I'roan'iwloi'  M<>ji<lsuvlc!< 

nyL'liltlclH'; 
Siibraniily  Nannltitiit— 

I'Hnijtanf'k'!'  Hyuli  and  Smith,  Run.  nnv  .... 

Saiinltw.  Mo)Kis.)vic!' 

l^ranaiiiiiu-s  Hyatt  niiil  Smith,  gi-n.  nov... 
snbfnmily  Itri'lilllnit— 

tlWfnIU'S  Hyatt  anil  Smith,  urn.  ni.v 

Pruiityi-hlifi  Waiigcn 

ptr<'hil.-"  Moj^lBovto 
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The  development  of  this  species  is  extremely  simple,  the  young  stages  being 
very  like  the  mature  forms.  In  the  larval  stage  the  shell  is  evolute,  low-whorled 
with  wide  umbilicus,  and  broad  whorl  with  trapezoidal  cross  section,  like  GoHtrio- 
cera^.  At  the  diameter  of  1.6  mm.  strong  tubercles  appear  on  the  umbilical 
shoulders,  still  further  increasing  the  resemblance  to  that  Carboniferous  genus, 
and  the  septa  also  are  of  that  type.  The  glyphioceran  constrictions  appear  at 
frequent  intervals  on  the  shell.  At  diameter  of  4  unn.  the  ri))s  cross  the  venter  and 
the  constrictions  cease,  but  the  form  is  still  like  (rat<trioceraii.  At  diameter  of 
4.5  mm.  the  median  furrow  with  the  marginal  tubercles  appears  on  the  inner  cast, 
and  at  5  mm.  the  lateral  lobe  becomes  ceratitic.  This  species  preserves  in  its 
ontogeny  an  unusually  perfect  record  of  its  race  history,  since  even  at  maturity  so 
many  glyphioceran  characters  are  still  visible,  and  in  its  larval  and  adolescent 
stages  such  perfect  resemblance  to  Paleozoic  goniatite  genera  may  be  seen. 

Leeonteiit  ml  If  arnica  has  an  external  resemblance  to  Poly  cycles  mwturtiuin^ 
but  is  nuich  more  involute,  and  has  a  long  body  chamber.  Also  the  young 
stages  point  to  the  Glyph ioceratida?  as  the  Paleozoic  radicle  from  which  it  came, 
while  Polycydus  is  supposed  to  belong  to  the  stock  of  Ceratitidaj. 

While  Le4:ontel(i  is  classed  in  the  Haloritidse,  it  is  much  simpler  than  any 
other  members  of  that  stock,  being  nuich  nearer  the  parent  family.  It  is  hot  a 
reversionary  form,  but  a  persistent  ancestral  type,  such  a  genus  as  one  would 
expect  to  find  in  the  Lower  Triassic  or  Permian.  It  is  a  connecting  link  between 
the  Haloritida?  and  the  Glyphioceratida?. 

Horhmi  and  locality. — Leconteia  calif  am  lea  is  common  in  the  Upper  Triassic 
zone  of  Tropltes  suhhullatus  of  Shasta  Count},  Cal.,  3  miles  east  of  Madison's 
ranch,  and  one-half  mile  north  of  the  trail  from  Madison's  to  Brock's  ranch  on 
Pit  River.  It  was  also  found  in  the  same  horizon  on  Bear  Mountain,  near  Sher- 
man's ranch,  south  of  Pit  River,  2  miles  north  of  the  road  from  Redding  to  Copper 
City,  and  at  several  other  places  on  the  divide  between  Squaw  Creek  and  Pit 
River.     It  has  not  yet  been  found  outside  of  Shasta  County. 

The  figured  specimens  all  came  from  Brock  Mountain,  on  the  divide  between 
Squaw  Creek  and  Pit  River,  3  miles  east  of  Madison's  ranch,  and  one-half  mile 
north  of  the  trail  from  Madison's  to  Brock's  ranch,  Shasta  Count}^  Cal. 

1879.  Sagenitfif,  Mojsisovira,  Vorliiufige  kurze  Uebereicht  der  Ammoniten-Gattun^en,  etc.:  VerhancU. 
K.-k  geol.  Reichsanstalt,  Wien,  p.  141. 

1893.  SoiienUeSy  Moj^isovics,  Gephalopfxlen  der  Hallstatter  Kalke:  Bd.  2.  Supj)leiuent-Heft,  Abhandl. 
K.-k.  geol.  Reichsanstalt,  Wien,  vol.  6,  pt.  2,  p.  155. 

1896.  Sitgenites,  Mojsisovics,  Beitr.  Kenntnisa  der  ol:)ertriadisc'hen  Cephalo|x>den-Faunen  des  Hima- 
laya: Denknchr.  K.  Akad.  Wise.,  Wien,  vol.  63,  p.  608. 


3S  TBLlkSSIC    CEPH%T/:»P»-D  GE^TEKil   tl^r   AMEKICA. 

7V>*. — A:"h*"Hktr^  f^'^i'-H^'iT^-^  Hjjier.  Uehtr  n^fw-  Cepfaftlopoden  ma<  den 
Mamiorsohiohten  von  H*H<tft  ond  Ai£!>H«e.  Ihidin^r's  Natarvi^.  AhhjuMU. 
vol.  A.  l<4i>,  p.  l»i,  PI.  V.  nr*-  l-^^i  *»d  FL  voo  \Io}4:<>tv^  Cepfamk^mieo  der 
HalUtHltor  K:ilkt\  vol.  :*,  I'^i*:^  pu  ITS,  PL  C,  ^.  1- 

Sul>^loU>c^\  :s^>niewhjiC  c^>mpnet?f<«p^  Lttertllv.  sidn^  roozided.  renter  hi^fUy  aTx-fard: 
no  AMominHl  >lKHilders«  Involuie,  deepir  ttnhrMeia^.  vborfe  incrak^in^  npidlv  in 
htMjH^t.     l*mhtlk^u<  ndim>w,  Sut  open  aod  dieep.     B^y  <4feaniber  lo^^r. 

Snilptun*  i\>n>i>tinir  of  dkfK<cocDOG>  foU^  or  rih*  vhkii  cnoi!^  the  venter,  but 
iHHHniie  wt^ker  on  flat  ptrt  of  tbe  >beU.  In  ^-iiitioa  to  tifeK<^  imdml  folds  thei^ 
nmy  Ih^  alsi^  spiml  lines  or  nd^e;<^«  joi^  :b  oc»e  ^r^Mzp  tbeffY  occur  ^Ikort  spiiMs  ^amnged 
in  spiral  i\nvs  on  tin*  riSsv 

S^pta  animoniiio.  ixHui^ex  Ai>i  deeply  i%itiUe. 

Mojsisovi\'5i  iKv.  cit.  viiv>.v->  Sxv**^'  i^^-^^  thne*  |rTv<i{!i!^:  «!•  Soof^it^  f«»*j^*.^^. 
{)!)  S*h;^Htf*s  r  *A **>/.? *-'\  A:xi  ;^  ,<>>>**-*'*  «;.."i».«>\  w^ici  jfttler  frty^ip  be  d<  jagnates 
us  tho  subvr\Muw  !'-*:  li-^y  •• .  >' »^  Tbe  .>*>.>•*>-»  rVr-/—*  a»i  J"- vi »w»j??ai/x*:»  appear 
in  tho  K«rnio  horizon  %^f  i^ie  I  r"?"^^  Trifcs?*r*  T-'^-ii.ipt*;*'*-*-':-*  Seirvauiig  extiBn  with 
tho  ond  of  llu<  M»jr^\  sinxi  v*  .•  •  '•"  '*.--/..»  'ivin^  .;«  tn.:.  la*.  Xocie  sta^ce^  in  vhkh 
tho  jjfnmp  of  v>^r.\  w>  >  -  'li*-  '  :•  *:>|v*iv.  f  >t  i2>e  ir>c  tfz»f.  Tbe  g«esa^  >*>*#>** 
n.  !>«ti\  Im  not  Kno\\n  in  An^t^r.v-^  'x::  >  rvrcv-i^HL:,?**  -^y  ia»e-  s:;bic<pma>  T^'^^riymoKh^^u*^ 


i\}y        I  x   . .  .  .^  ..X  I^j:r:nr.  i!^r  V^^m  in-z  HjJ.>eiiRiK*  KaZke«  Ge^^srn.- 

|mlnoon<  \\\^\\  \  \  \^\\  Rmus  m\  >v  ,\"vV.'  >«k*-,'^  ;.;Tvi  '^^  Jdk^a^  !>>•>,,  t-.iI  I,  -v  i>*it.  PL  XVIL 
\\\\^  1.^  \\,  \\\\\\  V  \\^\\  \lo'v":»k^\ N>v  vV'jV*a^» xvv^rT  S-T  HaZHifinec  Salke«  AShtiwil. 
K    K    iM^ol    Kou  Iw'Uwt^U,  W  v-^  \x<    %  ^'^^  i^  l^**?v  V.  IT?-^  PL  iL  Acs-  r— *- 

*   *  i>^  >   \     ^^^^      ^'  V  •  -  \   '■^.•^Ti    ^'T.^.-t    1:    iirff-rv  in  the 

I  Im      »  I'M    n  ^    >  »M  \       •- 1»:     .4  ^^        V*  "^  ^  *  "^^   "  *v 'V  *i;»,«i  *     >  r»i,T*f*'^    rVI^-TTUL^ 
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points  to  a  gh^phioceran  ancestry,  in  common  with  the  Tropitidse,  while  that  of 
Trachycera^  \)oinis  to  a  derivation  from  the  stock  of  Prolecanitidae. 

But  three  species  of  Trachj/Hd (/eriiteJi  Sire  known,  all  confined  to  the  Upper  Triassic, 
upper  Karnic  stage,  zone  of  Tropites  suhhullatus^  in  the  Alpine  province,  in  which 
horizon  T»  Ilerhichi  Mojsisovics  occura  also  in  the  Himalayas.  In  California  Tra- 
chymifeniteH  erimiceus  Dittmar,  and  T,  Ilerhichi  Mojsisovics  occur  in  the  same  horizon, 
associated  with  Tropites  sahhullatus^  in  the  Hosselkus  limestone  of  Shasta  County. 

8AOEHITE8  (TBACHT8AOENITE8)  HEBBICHI  Mojslsovios. 
PI.  XXVI,  figs.  1-2;  PI.  XXVII,  figs.  1-4;  PI.  XXVIII,  figs.  1-18. 

1893.     Sagenites  (Trachymgenites)  Herhichiy  Mojsisovics,  Cephalopoden  der  Hallstiitter  Kalke,  Bd.  1: 

Abhandl.  K.-k.  geol.  Reichsanstalt,  Wien,  vol.  6,   pt.  2,  p.  180,  PI.  CI,  fig.  3;    PI.  CII, 

figs.  1-6. 
1904.     Sagenitei^  (  TrachymgenUes)  Jferbichiy  J.  P.  Smith,  Comparative  Stratigraphy  of  the  Marine  Trias 

of  Western  America:  Proc.  California  Acad.  Sci.,  3d  ser.,  vol.  1,  p.  399,  PI.  XLVI,  figs.  7  and 

8;  PI.  XLVII,  figs.  5  and  6. 

Form  subglobose,  somewhat  compressed  laterally,  robust,  involute.  Whorl 
highly  arched,  high,  helmet-shaped,  deeply  embracing,  increasing  rapidly  in  height, 
and  not  deeply  indented  by  the  inner  volutions.  Sides  convex,  curving  to  the  broad 
venter  without  any  marked  abdominal  shoulders.  Umbilical  shoulders  abruptly 
rounded,  with  the  inner  walls  steep.  Umbilicus  deep  and  narrow,  but  exposing  the 
umbilical  shoulders  of  the  inner  whorls  and  becoming  wider  with  age.  Body  chamber 
long,  apparently  comprising  an  entire  revolution. 

Surface  ornamented  with  numerous  closely  set  small  radial  ribs,  that  run  nearly 
straight  from  the  umbilicus  across  the  venter,  usually  dividing  on  the  Hanks.  On 
these  ribs  are  spiral  rows  of  short  spines  or  knots,  varying  from  nine  to  thirteen 
rows  on  each  half  of  the  shell,  showing  only  on  the  outer  shell  and  not  on  the  cast. 
This  sculpture  is  the  same  over  all  parts  of  the  whorl,  and  there  is  no  interruption  on 
the  venter,  nor  any  ventral  furrow.  This  character  easily  distinguishes  Trachysa- 
genitiiH  from  Trachyciras^  with  which  it  is  associated,  and  the  spiral  armngement  of 
the  spines  separates  it  from  Halorites, 

The  septa  are  ammonitic,  deeply  digitate,  more  so  than  is  usual  with  the  Tropi- 
tokh'a.  The  external  lobe  is  divided  b}^  a  shallow  siphonal  saddle  into  two  short 
narrow  branches.  The  first  lateral  lobe  is  long,  moderately  broad,  and  divided  into 
two  branches  at  the  end.  The  second  lateral  lobe  is  shorter  and  narrower,  but  also 
digitate.  On  the  umbilical  shoulder  is  a  distinctly  individualized  auxiliar\'  lobe,  not 
unlike  the  second  lateral,  but  smaller.  There  are  three  lateral  saddles,  all  narrow, 
but  long  and  deeply  digitate.  The  antisiphonal  lobe  is  long  and  narrow,  flanked  by 
two  similar  internal  latei*als  on  each  side.  This  species  grew  to  a  very  large  size,  the 
specimen  figured  on  PI.  XXVI,  figs.  1  and  2  having  a  diameter  of  110  mm.,  and 
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being  broki%  ftt  vj^  ^-^^  T#^.imirur  c  ii*"^  ^0\^lr  'Sjunji^?.  -•i  iibiiniKr  r^vcn^iooia  iuih: 
have  b^^n  «iirii  v,  :r>  -iji*:,  ▼lu'a.  "ir;mit  luuck^  "iii^  iniii  ujuiii^a^  ir  "ai*  **\mnii*i^i 
whorl  morfr  th^n  ^  •  •  2iai-     Tif-  inif^arfi'.»ii»  ic  "ai*-  "lamni^r^  'O^^-aiiiHi  ic»  **  5iilow*: 
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Ti«  •ifTiii.  Mi.wi  111  P.  XX VII,  Hi  I.  ''■^*:>  zua^n  —in  i. -c^-rtinifa  jc  rut  rikr- 
fiv  (i:  •*  lun.  .  1*11:.  j*"?s  i»tvt*ssfc"\  \  Tjiij.-i  Tivi>  Miimi- 1.  zitui  ix»r»*  iircr^  "-t 
Xii»HiM»'-i-»*^  ■    V  i.i:*!.   wt-r:    Tjiikt*!.   :**»in    &  >»:>:vin»?'i    tc  Ti*-  diimt*4X*c    :*:  IS  toil..     Al 

Til*  ::r-''^*  "■  '*-  :,.i;*:m»:  hi  .:iiint:M;>:  ,*'  •  nnj.  i*n-  " »»«  ^ci.^^  ^.'»v^  ;»f  knots  &I 
.   hi::.      T'.r   --•:i";:   ;i::^-  ''\^u    \Ui   iMi.i>i;  .:    c.    ;N,    munvn;!?:  ^tMi^    . i"    afrfjrcmK'Tit  *t 
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Sagenites  Ilerbkid  is  vcr^^  like  S.  ertnaceuH  Dittmar,  as  figured  by  Mojsisovies,^ 
but  differs  from  that  species  in  its  greater  lateral  compression,  more  numerous  spiral 
rows  of  knots,  and  much  more  numerous  and  final  radial  ribs;  also  in  8,  erinacevs 
the  lobes  are  shorter  and  broader,  the  second  lateral  is  small  and  scurcel^^  divided, 
while  the  auxiliary  is  represented  only  by  a  small  notch  on  the  umbilical  shoulder. 

Horizon  and  locality, — Sagenites  llerhichl  Mojsisovics  is  common  in  the  upper 
Triassic  of  the  Alps,  zone  of  Trojntes  siibhvllatus.  In  California  it  is  abundant  in 
this  same  horizon,  a^ssociated  with  8,  crinacem^  Tropitea  subhullatuH^  I/kcotropites 
i<andli7i(jensi,s^  and  JJaMna  ^aperha^  and  a  nuuiber  of  other  species  characteristic  of 
the  Alpine  province. 

The  figured  specimens  were  collected  by  J.  P.  Smith  on  the  divide  between 
Squaw  Creek  and  Pit  River,  3  miles  east  of  Madison's  ranch,  and  6  miles  northeast 
of  the  Bully  Hill  mine,  Shasta  County,  Cal. 

OeniiH  liALORITICS  JVto.jsiHOvioB. 

1878.  JfaloriteSj  Mojsisovics,  Die  Dolomitriffe  von  Siidtirol  und  Venetien,  Wien,  p.  50. 

1879.  i/aZorite«,  MojsLso vies,  Vorliiulige  kurze  Uebersicht  der  Amnioniten-Gattungen,  ete. :  Verhandl. 

K.-k.  geol.  Reich sanstalt,  Wien,  p.  136. 
1893.  //a/ori/^/<,  Mojsisovics,  Cephalopoden  der  Hal Istii tier  Kalke:  Abhandl.  K.-k.  geol.  Reichsanstalt, 

Wien,  vol.  6,  pt.  2,  p.  11. 
1896.  HaloriteSy   Mojsisovics,   Obertriadischen   Cephalopoden-Faunen  des  Himalaya:   Denkschr.   K. 

Akad.  Wiss.,  Wien,  p.  578. 

7]/pe. — Aniinonite^s  Ramsaueri  Quenstedt  (1846),  in  F.  von  Hauer,  Die  Cephal- 
opoden  des  Salzkammergutes,  p.  22,  PI.  VIII,  ligs.  1  and  2. 

Subglobose,  involute,  deeply  embracing,  and  deeply  indented  by  the  inner 
whorls.  Umbilicus  very  narrow,  often  closed.  Sides  convex,  venter  high-arched 
and  broadlv  rounded. 

Surface  ornamented  with  cross  ribs  like  those  of  Juvavite^^  or  with  rows  of 
knots  running  diagonally  across  the  shell. 

The  body  chamber  is  long  and  contracted,  and  also  shows  egression  or  departure 
from  the  normal  spiral. 

The  septa  are  ammonitic,  dolichophyllic,  not  deeply  digitate. 

Of  the  IlaUxntes  s.  str.  only  the  group  with  the  diagonal  rows  of  knots,  the 
Cattnatl^  occurs  in  America,  where  it  is  found  in  the  Upper  Triassic,  probably  in 
the  Noric  stage,  associated  with  Rhahiocrras  and  Pseudomonotis.  Haloi^ites  is 
confined  in  the  Alpine  province  and  in  India  to  the  Noric  stage.  In  America  it  is 
represented  only  by  Ilalorite^  a?ncricana.s  Hyatt. 

a Ceplialopwien  der  Hallstatter  Kalke:  Abhandl.  K.-k.  geol.  Reichsiinstalt,  Wien,  vol.  6,  i>t.  2,  1893,  PI.  C,  figs.  2, 3.  and  4. 
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Sc'ncii^'tv^?ic\   iaTxJme,  3<^}\!iT  «nSr»«itir:  irjKwri>  iiciuj  mpdM^  witii  convex 
<«irf»f^  .>rMk2i>if*>wsi  iriii  iisiiiKt  rSSs  Uai  ?«m  from;  lit  x3zii^aB<^x2«  mnd  ran. 
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The  septa  are  ceratitic,  the  saddles  being  only  occasionally  serrated. 

ILmieriteH  occurs  onl}'  in  the  zone  of  Tropitet<  siJ>bullatiui  of  the  Alpine  province. 
In  California  it  was  found  only  in  the  upper  part  of  the  Upper  Triassic  above  the 
zone  of  Tropitts  suhhullatuH^  but  in  the  same  limestone  bed  with  that  species. 
Homerites  is  represented  in  America  only  by  Homer Itea  semiglohosun  Hauer. 

HAL0SITE8  (H0MEKITE8)  8EMIOL0B08U8  Haaer. 
PL  XXVIII,  figs.  19-24. 

1855.  ^mmoni7f?8  «e7/ti^/o6o»MJ»,  Hauer,  Beitr.  Kennt.  Cephalopoden-Fauna  HallstiitterSchichten:  Denk- 

pchr.  K.  Akad.,  Wise.,  Wien,  vol.  9,  p.  155,  PI.  IV,  figs.  10-13. 
1893.  Homerites  semxgMtosus^  Mojsisovics,  Cephalopoden  der  Hallstiitter  Kalke:  Abhandl.  K.-k.  geol. 

Reichsanstalt,  Wien,  vol.  6,  pt.  2,  p.  57,  PI.  LXXXIX,  figs.  1-6. 
1860.  Ammonites  seiniglobosus,  Hauer,  Nachtrag  zur  Kenntnies  der  Cephalopoden-Faiuia  der  Hallstatter 

Schichten:  Sitzungsber.  K.  Akad.  Wise.,  WMen,  vol.  41,  p.-  145,  PI.  IV,  figs,  8-10. 

Shell  small,  robust,  involute,  subglobose,  deeply  embracing,  and  deeply  indented 
by  the  inner  whorls.  Whorl  somewhat  compressed  laterally,  highly  arched,  with 
convex  sides  and  rather  broad  venter. 

The  surface  is  ornamented  with  radial  ribs  that  run  nearly  straight  up  the  sides. 
In  the  middle  of  the  venter  there  is  a  weak  keel,  bounded  by  a  row  of  spines  on  each 
side.  These  spines  are  usually  at  the  ends  of  the  lateral  ribs,  but  may  also  occupy 
intermediate  spaces.  They  begin  with  a  large  pair  of  horn-like  protuberances  at  the 
beginning  of  the  bod}'  chamber.  The  inner  whorls  are  rounded,  with  ribs,  like  those 
of  Ilalorites,  running  from  the  umbilicus  across  the  low  and  arched  venter,  with  no 
interruption.  On  the  chambered  part  of  the  shell  there  are  no  spines  and  no  keel, 
so  that  the  appearance  of  the  rough  sculpture  marks  the  mature  stage  of  the  body 
chamber. 

The  septa  are  ceratitic;  the  external  lobe  is  divided  b}"  a  siphonal  notch  into  two 
short  simple  branches.  The  first  and  second  laterals  are  serrated.  The  saddles  are 
all  rounded  and  entire.  Inner  septa  not  seen.  The  California  specimens  agree  with 
those  figured  and  described  by  Mojsisovics  from  the  Alpine  province. 

Iloiizan  and  locality,  — UomerlteH  semi(jlohosuH  was  found  by  J.  P.  Smith  in  the 
Upper  Triassic  of  Shasta  County,  Cal.,  3  miles  north  of  Kelly's  ranch,  on  the  west 
side  of  the  North  Fork  of  Squaw  Creek,  18  miles  northeast  of  the  Bully  Hill  mine. 
The  horizon  in  which  it  was  found  is  the  upper  part  of  the  Hosselkus  limestone, 
about  150  feet  above  the  beds  with  TropitnH  suhhullatus.  It  was  also  found  by 
H.  W.  Furlong,  2  miles  northwest  of  Brock's  i-anch,  on  the  divide  between  Squaw 
Creek  and  Pit  River,  in  the  same  horizon  as  at  the  first-named  locality.  In  the 
Alpine  province  this  species  is  associated  with  Tropitef<  subhullatus^  but  in  California 
it  is  somewhat  later  than  that  species. 
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L  ol  TrlAiBlp  to  Poleocoip  genen  of  pephaliipoilil. 


SYSTEMATIC  I3E8CRIFTI0:N8. 

AMMONOIDEA. 

Suborder  TROIPITOIDEA. 

Forms  with  long  boily  chamber,  ammonitic,  rareh'  goniatitic,  simple  septa, 
strong  sculpture,  either  latei*al  ribs,  or  spines,  or  ventral  keel.  The  young  are 
involute  and  subglobose,  resembling  in  form  and  septa  the  Carboniferous  family 
Glyphioceratidse.  Under  this  group  are  included  Haloritidse,  Tropitida?,  and 
Sibiritida?. 

Family  HALORITID.E  Mojsisovics. 

Subglobose,  involute  genera,  with  lateral  ribs,  often  crossing  the  venter,  and 
in  some  groups  with  spines  or  knots  on  the  ribs.  No  keels  nor  ventral  furrows  are 
known  in  this  group,  but  the  interruption  of  the  ribs  on  the  venter  sometimes  gives 
the  appearance  of  a  furrow. 

The  septa  are  ammonitic,  dolichophyllic,  or  ceratitic.  The  young  of  this  family 
resemble  the  Ulyphioceratidte,  and  more  especially  the  genus  Perlcyclvs  Mojsisovics, 
of  the  Carboniferous. 

This  family  was  formerly  classed  by  Mojsisovics  under  the  Tropitidae,  but  it  did 
not  come  from  the  main  stock,  being  rather  a  parallel  development  from  the  same 
Carboniferous  radicle,  but  probably  from  different  branches  of  the  same  family. 

The  Haloritidai  are  known  only  from  the  Upper  Triassic,  and  chiefl}^  from  the 
Karnic  and  Noric  stages,  in  the  Alpine  province,  the  Himalayas,  and  western 
America.  They  are  represented  in  America  by  Leconteia  Hyatt  and  Smith, 
Sagenltes  Mojsisovics,  IIal</i'ites  Mojsisovics,  Tardecenis  Hyatt  and  Smith,  and 
Juvavites  Mojsisovics,  all  confined  to  the  Upper  Triassic. 

GJ-enu»  LECO:N"rKIA  Hya-tt  and  Binith,  gen.  nov. 

Type, — Leconteia  calif  arnica  Hyatt  and  Smith. 

Whorls  involute,  subglobose,  deepl}^  embracing,  and  deeply  indented  by  the 
inner  volutions.  Sides  convex,  rising  to  the  highly  arched  venter  without  any 
abdo!ninal  shoulder.  Umbilicus  narrow,  becoming  wider  at  maturity.  Body 
chamber  long,  at  least  a  revolution.  Septa  ceratitic;  external  lobe  narrow, 
goniatitic,  divided  by  a  small  siphonal  notch  into  two  sharp  branches;  lateral  lobe 
and  auxiliary  broad,  shallow,  and  serrated.      External  saddle  high,  rounded  and 
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entire;  lateral  saddle  similar  but  lower;  antisiphonal  lobe  long,  narrow,  and  entire, 
flanked  by  a  shorter  internal  lateral  lobe.  Internal  saddles  similar  to  the  externals. 
Surface  ornamented  with  strong  straight  or  gently  flexuous  ribs  which  pass  without 
interruption  across  the  venter,  but  become  much  wider  on  that  portion  of  the  shell. 
The  ribs  are  not  all  of  equal  height,  every  third  or  fourth  one  being  stronger  and 
higher  than  the  intervening  one.s,  which  at  maturity  may  become  nearly  obsolete. 
On  the  outer  shell  these  ribs  are  smooth,  without  nodes,  but  internal  casts  show  the 
ribs  slightly  interrupted  by  a  ventral  furrow,  bounded  by  rows  of  knots  on  the  ends 
of  the  ribs. 

This  genus  resembles  Ilelictites  and  Polycyclus^  but  differs  from  them  in  the 
greater  involution  and  the  long  body  chamber.  The  young  of  Leconteia  are  not  like 
those  of  the  Ceratitida^,  but  subglobose  like  those  of  Sagenite^i,  For  these  reasons 
the  genus  is  assigned  to  the  Haloritidae  of  the  Tropitoidea. 

Leconteia  is  named  in  honor  of  the  late  Prof.  Joseph  Le  Conte.  This  genus  is 
characteristic  of  the  zone  of  Tropite^  huhhidlatus  in  the  Upper  Triassic  of  California, 
and  at  present  is  knowji  only  in  that  province.  Besides  the  species  described  in  this 
paper  only  one  other,  as  yet  undescribed,  is  known,  occurring  in  the  same  beds. 

LECONTEIA  CALIFOBKIGA  Hyatt  and  Smith,  sp.  noY. 

PI.  XXIX,  figs.  3-21. 

Form  involute,  subglobose.  Whorls  deeply  embracing,  and  deeplj'  indented  by 
the  inner  volutions;  highly  arched,  rounded,  with  no  abdominal  shoulders.  Cross 
section  crescentic.  Umbilicus  narrow,  almost  closed,  concealing  the  inner  whorls. 
Umbilical  shoulders  abruptly  rounded,  with  steep  inner  walls.  The  height  of  the 
whorl  is  one-half  of  the  total  diameter,  the  width  is  about  one  and  a  quarter  times 
the  height,  and  it  is  indented  to  more  than  one-third  of  its  height  by  the  inner  whorl. 

The  surface  is  ornamented  with  simple  coarse  ribs  that  rim  nearly  straight  up 
the  sides  from  the  umbilicus,  and  across  the  venter  without  interruption.  These 
ribs  are  broad  and  rounded,  much  wider  than  the  narrow  deep  intercostal  fur- 
rows; they  show  on  the  cast  as  strongly  as  on  the  outer  shell,  but  are  interrupted 
by  a  shallow  median  furrow,  bounded  by  a  row  of  tubercles  at  the  ends  of  the  ribs. 
At  maturity  the  ribs  grow  very  much  coarser  and  some  become  obsolete,  or  nearly 
so.  At  this  stage  also  the  whorl  becomes  somewhat  compressed  laterally,  so  that  it 
resembles  Jjfhites,     The  body  chamber  is  long,  at  least  a  revolution. 

The  septa  are  ceratitic;  the  external  lobe  is  divided  by  a  small  siphonal  notch 
into  two  sharp  branches;  the  lateral  lobe  is  longer,  broader,  and  serrated.  The 
auxiliary  is  shallow,  broad,  and  serrated.  The  antisiphonal  lobe  is  long,  narrow, 
simple,  and  pointed,  flanked  by  a  similar  internal  lateral  on  each  side.  The  saddles, 
both  internal  and  external,  are  all  entire,  broad,  and  rounded. 
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The  development  of  this  species  is  extremely  simple,  the  young  stages  being 
very  like  the  mature  forms.  In  the  larval  stage  the  shell  is  evolute,  low-whoried 
with  wide  umbilicus,  and  broad  whorl  with  trapezoidal  cross  section,  like  Gastri^t- 
cerai<.  At  the  diameter  of  1.6  mm.  strong  tubercles  appear  on  the  umbilical 
shoulders,  still  further  increasing  the  resemblance  to  that  Carboniferous  genus, 
and  the  septa  also  are  of  that  type.  The  glyphioceran  constrictions  appear  at 
frequent  intervals  on  the  shell.  At  diameter  of  4  mm.  the  ribs  cross  the  venter  and 
the  constrictions  cea.se,  but  the  form  is  still  like  Gastrloceras,  At  diameter  of 
4.5  mm.  the  median  furrow  with  the  marginal  tubercles  appears  on  the  inner  cast, 
and  at  5  mm.  the  lateral  lobe  becomes  ceratitic.  This  species  preserves  in  its 
ontogeny  an  unusually  perfect  record  of  its  race  histoiy,  since  even  at  maturity  so 
many  gl^^phioceran  characters  are  still  visible,  and  in  its  larval  and  adolescent 
stages  such  perfect  resemblance  to  Paleozoic  goniatite  genera  may  l)e  seen. 

Leconteia  calif ondca  has  an  external  resemblance  to  Polycyclus  luiHUirtium^ 
but  is  nuich  more  involute,  and  has  a  long  body  chamber.  Also  the  young 
stages  point  to  the  Glyph ioceratida?  as  the  Paleozoic  radicle  from  which  it  came, 
while  PiilycyduH  is  supposed  to  belong  to  the  stock  of  Ceratitida?. 

While  Leamtela  is  classed  in  the  Haloritidiv,  it  is  much  simpler  than  any 
other  members  of  that  stock,  being  nnich  nearer  the  parent  family.  It  is  not  a 
reversionary  form,  but  a  persistent  ancestral  type,  such  a  genus  as  one  would 
expect  to  find  in  the  Lower  Triassi(;  or  Permian.  It  is  a  connecting  link  between 
the  Haloritida^  and  the  Glyphiocemtida?. 

Horizon  and  locality, — Leconteia  calif oniica  is  conunon  in  the  Upper  Triassic 
zone  of  Tropitea  snblndlaUm  of  Shasta  County,  Cal.,  3  miles  east  of  Madison's 
ranch,  and  one-half  mile  north  of  the  trail  from  Madison's  to  Brock's  ranch  on 
Pit  River.  It  was  also  found  in  the  same  horizon  on  Bear  Mountain,  near  Sher- 
man's ranch,  south  of  Pit  River,  2  miles  north  of  the  road  from  Redding  to  Copper 
City,  and  at  several  other  placets  on  the  divide  between  Scjuaw  Creek  and  Pit 
River.     It  has  not  yet  been  found  outside  of  Shasta  County. 

The  figured  specimens  all  came  from  Brock  Mountain,  on  the  divide  between 
Squaw^  Creek  and  Pit  River,  3  miles  east  of  Madison's  ranch,  and  one-half  mile 
north  of  the  trail  from  Madison's  to  Brock's  ranch,  Shasta  County,  Cal. 

1879.  Sagenilex,  Mojsisovics,  Vorliiutige  kurze  Uebereicht  der  Animoniten-Gattungen,  etc.:  Verhandl. 
K.-k  geol.  Reichsanstalt,  Wien,  p.  141. 

1893.  ScujeniteSf  Mojpisovics,  Cephalopoden  der  Hallstiitt^r  Kalke:  Bd.  2.  Supplement-Heft,  Abhandl. 
K.-k.  geol.  Reich.sanstalt,  Wien,  vol.  6,  pt.  2,  p.  155. 

1896.  Scigeniiesj  Mojsisovics,  Beitr.  Kenntniss  der  ol^rtriadiwhen  Cephalopoden- Faunen  des  Hima- 
laya: Denkschr.  K.  Akad.  Wiss.,  Wien,  vol.  63,  p.  608. 
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Type. — Amjuxmites  reticulatua  Hauer,  Ueber  neue  Cephalopoden  aus  den 
Marmorschichton  von  Hallstatt  unci  Aussee.  Haidinger\s  Naturwiss.  Abhandl. 
vol.  3,  1849,  p.  16,  PI.  V,  figs.  1-3;  and  E.  von  Mojsisovies,  Cephalopoden  der 
Hallstfitter  Kalke,  vol.  2,  1893,  p.  173,  PI.  C,  fig.  1. 

Subglobose,  somewhat  compressed  laterally,  sides  rounded,  venter  highly  arched; 
no  abdominal  shoulders.  Involute,  deeply  embracing,  whorls  increasing  rapidly  in 
height.     Umbilicus  narrow,  but  open  and  deep.     liody  chamber  long. 

Sculpture  consisting  of  dichotomous  folds  or  ribs  which  cross  the  venter,  but 
become  weaker  on  that  part  of  the  shell.  In  addition  to  these  mdial  folds  there 
may  be  also  spiral  lines  or  ridges,  and  in  one  group  there  occur  short  spines  arranged 
in  spiral  rows  on  the  ribs. 

Septa  ammonitic,  complex  and  deeply  digitate. 

Mojsisovics  (loc.  cit.)  divides  Sagenites  into  three  groups:  (1)  Sagenites  inermes^ 
(2)  SageniteH  retiouhiti^  and  (3)  Sagenites  spinos^^  which  latter  group  he  designates 
as  the  subgenus  Trax^hysmjenltes,  The  Sage7iites  inermeH  and  Trdchy sagenites  appear 
in  the  Karnic  horizon  of  the  Upper  Triassic,  Trachysagenites  becoming  extinct  with 
the  end  of  this  stage,  and  Sagenites  inennes  living  on  into  the  Noric  stage,  in  which 
the  group  of  Sagenites  reticiilati  appears  for  the  first  time.  The  genus  Sagenites 
8.  str.  is  not  known  in  America,  but  is  represented  by  the  subgenus  Trachysagenites, 

Subgenus   TRACHYSAGENITES   Mojsisovics. 

1893.   TVachysageniteSy  Mojsisovics,  Cephaloixxien  der  Hallstiitter  Kalke:  Abhandl.,  K.-k.  geol.  Reichs- 

austalt,  Wien,  vol.  (5,  pt.  2,  p.  156. 
1904.  Trachymgenitetfj  J.   P.  Smith,  The  Comparative  Stratigraphy  of  the  Marine  Trias  of  Western 

America:  Proo.  California  Acad.  8ci.,  3d  ser.,  vol.  1,  p.  399. 

Type. — Ainmonit^s  erinaceus  Dittmar,  Zur  Fauna  der  Hallstfttter  Kalke,  Geogn.- 
palaeont.  Beitr.  von  Benecke,  SchlOnbach  und  Waagen,  1886,  vol.  1,  p.  380,  PI.  XVII, 
figs.  15-17,  and  H  von  Mojsisovics,  Cephalopoden  der  HallsUltter  Kalke,  Abhandl. 
K.-k.  geol.  Reichsanstalt,  Wien,  vol.  6,  pt.  2,  1893,  p.  179,  PI.  C,  figs.  2-4. 

Long  body  chamber,  subglobose  whorls.  Rounded  sides  and  venter.  No 
abdominal  shoulders.     Umbilicus  narrow. 

Surface  ornamented  with  radial  dichotomous  ribs,  running  nearly  straight  across 
the  venter,  and  provided  with  numerous  rows  of  short  spines  arranged  in  regular 
spiral  rows  at  short  intervals. 

Septa  ammonitic,  deeply  digitate. 

Tra<^hysag<ntteH  closely  resembles  Trachycet^as.,  from  which  it  differs  in  the 
subglobose  whorls,  rounded  venter,  and  absence  of  ventral  furrow  and  long  spines. 
The  septa  are  very  similar  in  })oth  genem.  But  this  resemblance  is  purely  external, 
and  does  not  betoken  close   relationship,  for  the  development  of  Trachysagenites 


SYSTEMATIC    DESCRIPTIONS SUBORDER   TROPITOIDEA.  39 

points  to  a  glyphioceran  ancestry,  in  common  with  the  Tropitidse,  while  that  of 
Trachycei'am  jx)ints  to  a  derivation  from  the  stock  of  Prolecanitidse. 

But  three  species  of  TrachysayenitesfLVQ  known,  all  confined  to  the  Upper  Triassic, 
upper  Karnic  sta^e,  zone  of  Tropiten  suhbullatics^  in  the  Alpine  province,  in  which 
horizon  T,  llei^hichi  Mojsisovics  occui*8  also  in  the  Himalayas.  In  California  Tra- 
chysagenites  eruuicem  Dittmar,  and  T,  Herhlchl  Mojsisovics  occur  in  the  same  horizon, 
associated  with  Troplte^  suhhullatus^  in  the  Hosselkus  limestone  of  Shasta  County. 

SA0EHITE8  (TRACHT8AOEKITE8)  HEBBICHI  Mojaisoyies. 
PL  XXVI,  figs.  1-2;  PI.  XXVII,  figs.  1-4;  PL  XXVIII,  figs.  1-18. 

1893.     Sagenites  (Trachymgenitrs)  Ilerhichi,  Mojsisovics,  Cephalopoden  der  Hallstiitter  Kalke,  Bd.  1: 

AbhandL  K.-k.  geoL  Reichsanstalt,  Wien,  vol.  6,   pt.  2,  p.  180,  PL  CI,  fig.  3;    PL  CII, 

figs.  1-6. 
1904.     Sagmiies  ( TYachymgenUes)  Herbichi,  J.  P.  Smith,  Comparative  Stratigraphy  of  the  Marine  Trias 

of  Western  America:  Proc.  California  Acad.  Sci.,  3d  ser.,  vol.  1,  p.  399,  PL  XLVI,  figs.  7  and 

8;  PL  XLVII,  figH.  5  and  6. 

Form  subglobose,  somewhat  compressed  laterally,  robust,  involute.  Whorl 
highly  arched,  high,  helmet-shaped,  deeply  embracing,  increasing  rapidly  in  height, 
and  not  deeply  indented  by  the  inner  volutions.  Sides  convex,  curving  to  the  broad 
venter  without  any  marked  abdominal  shoulders.  Umbilical  shoulders  abruptly 
rounded,  with  the  inner  walls  steep.  Umbilicus  deep  and  narrow,  but  exposing  the 
umbilical  shoulders  of  the  inner  whorls  and  becoming  wider  with  age.  Body  chamber 
long,  apparently  comprising  an  entire  revolution. 

Surface  ornamented  with  numerous  closely  set  small  radial  ribs,  that  run  nearly 
straight  from  the  umbilicus  across  the  venter,  usually  dividing  on  the  flanks.  On 
these  ribs  are  spiral  rows  of  short  spines  or  knots,  varying  from  nine  to  thirteen 
rows  on  each  half  of  the  shell,  showing  only  on  the  outer  shell  and  not  on  the  cast. 
This  sculpture  is  the  same  over  all  parts  of  the  whorl,  and  there  is  no  interruption  on 
the  venter,  nor  any  ventral  furrow.  This  character  easily  distinguishes  Trachysa- 
genltes  from  Trachyci^a^^  with  which  it  is  associated,  and  the  spiral  arrangement  of 
the  spines  separates  it  from  J/ahrifes. 

The  septa  are  ammonitic,  deeply  digitate,  more  so  than  is  usual  with  the  Tropi- 
toldea.  The  external  lobe  is  divided  b}-  a  shallow  siphonal  saddle  into  two  short 
narrow  branches.  The  first  lateral  lobe  is  long,  moderately  broad,  and  divided  into 
two  branches  at  the  end.  The  second  lateral  lobe  is  shorter  and  narrower,  but  also 
digitate.  On  the  umbilical  shoulder  is  a  distinctly  individualized  auxiliary  lobe,  not 
unlike  the  second  lateral,  but  smaller.  There  are  three  lateral  saddles,  all  narrow, 
but  long  and  deeply  digitate.  The  antisiphonal  lobe  is  long  and  narrow,  flanked  by 
two  similar  internal  laterals  on  each  side.  This  species  grew  to  a  very  large  size,  the 
specimen  figured  on  PI.  XXVI,  figs.  1  and  2  having  a  diameter  of  110  mm.,  and 
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being  broken  at  the  very  beginning  of  the  body  chamber,  so  another  revolution  must 
have  been  added  to  its  size,  which  would  make  the  total  diameter  of  the  completed 
whorl  more  than  200  mm.     The  dimensions  of  this  chambered  specimen  are  as  follows: 

mm. 

Diameter 110  1.00 

Height  of  last  whorl 57  .51 

Height  of  last  whorl  from  the  prt»ceding 46  .41 

Width  of  last  whorl 57  .10 

Involution 11  .10 

Width  of  umbilicus 16  .14 

The  greatest  width  is  at  about  one-third  of  the  height  of  the  whorl.  The  height 
and  breadth  of  the  whorl  arc  equal,  and  slightly  more  than  one-half  the  total  diam- 
eter. The  outer  volution  conceals  three-fourths  of  the  inner,  and  is  indented  to  less 
than  one-fifth  of  the  height  by  it.  These  dimensions  are  remarkably  constant  from 
adolescence  to  maturity,  as  the  measurements  of  a  small  specimen  show: 

mm. 

Diameter 30  1.00 

Height  of  last  whorl 16  . 5:i 

Height  of  last  whorl  from  the  preceding 12  .40 

Width  of  last  whorl > 19  .63 

Involution 4  .13 

Width  of  umbilicus 3.5  .11 

In  the  adolescent  shell  the  whorl  is  broader,  the  involution  slightly  less,  and  the 
umbilicus  somewhat  narrower. 

The  septa  shown  on  PI.  XXVII,  tig.  2,  were  taken  from  a  specimen  at  the  diam- 
eter of  80  mm.,  and  are  necessarily  much  more  complex  than  those  figured  by 
Mojsisovics,"  which  were  taken  from  a  specimen  at  the  diameter  of  35  mm.  At 
this  size  the  septa  of  the  Californian  specimens  are  like  those  shown  on  the  speci- 
mens from  the  Alps. 

The  young  of  SagenlU'^a  ITerhu^hi  are  8ubglolx)se,  and  very  like  the  adults  in 
form,  except  that  the  whorl  is  proportionally  broader  and  the  umbilicus  wider.  At 
this  larval  stage  the  3"oung  are  like  the  Carboniferous  Glyphioceratid«3  in  form  and 
septa,  and  probably  correspond  to  Gastrwceras, 

The  latoml  ribs  appear  at  diameter  of  4  mm.  and  the  spiral  rows  of  knots  at 
5  mm.  The  septa  pass  from  the  goniatite  to  the  ammonite  stage  of  development  at 
diameter  of  2.8  mm.  From  then  on  there  is  little  change  in  the  chai'acters  except  in 
increasing  lateral  compression  and  complexity  of  septation. 

a  Cephalopfxien  dcr  HallstJitter  Kiilke:  Abhandl.  K.-k.  geol.  ReichHanstalt,  Wien.,  vol.  6,  pt.  2,  1893,  PI.  CI,  fig.  3 
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• 

Sagenites  Ilerblchi  is  very  like  S,  ermaeeus  Dittmar,  as  figured  by  Mojsisovics," 
but  differs  from  that  species  in  its  greater  lateral  compression,  more  numerous  spiral 
rows  of  knots,  and  nuich  more  numerous  and  linal  radial  ribs;  also  in  S,  ermaceus 
the  lobes  are  shorter  and  broader,  the  second  lateral  is  small  and  scarcely  divided, 
while  the  auxiliary  is  represented  only  by  a  small  notch  on  the  umbilical  shoulder. 

Horhon  and  locality, — Sagenites  Herhichi  Mojsisovics  is  common  in  the  upper 
Triassic  of  the  Alps,  zone  of  Tropites  HuhhidlatuH,  In  California  it  is  abundant  in 
this  same  horizon,  associated  with  S,  crinax:eus^  Tropites  suhhullutus,,  IMscotropites 
m/idlingenaifi^  and  llalvhia  isu2>erha^  and  a  number  of  other  species  characteristic  of 
the  Alpine  province. 

The  figured  specimens  w^ere  collected  by  J.  P.  Smith  on  the  divide  between 
Squaw  Creek  and  Pit  River,  3  miles  east  of  Madison's  ranch,  and  6  miles  northeast 
of  the  Bully  Hill  mine,  Shasta  County,  Cal. 

OeniiH  MALORITES  JVtojsisovios. 

1878.  IlaUyriies,  Mojsisovics,  Die  Dolomitriffe  von  Siidtirol  und  Venetien,  Wien,  p.  50. 

1879.  IfaloriteSf  Mojsisovics,  Vorliiufige  kurze  Uebersicht  der  Ammoniten-Gattungen,  etc.:  Verhandl. 

K.-k.  geol.  Keichsanstalt,  Wien,  p.  136. 
1893.  //a/o7^^,  MoJ8isovi(«,  Cephalopoden  der  Hallstiitter  Kalke:  Abhandl.  K.-k.  geol.  Keichsanstalt, 

Wien,  vol.  6,  pt.  2,  p.  11. 
1896.  HahriteSj  Mojsisovics,   Obertriadischen   Cephalopoden-Faunen  des   Himalaya:   Denkechr.    K. 

Akad.  Wias.,  Wien,  p.  578. 

Tgpe. — Am)iio7iite.s  Ramsaueri  Quenstedt  (1846),  in  F.  von  Hauer,  Die  Cephal- 
opoden  des  Salzkammergiites,  p.  22,  PI.  VIII,  figs.  1  and  2. 

Subglobose,  involute,  deeply  embracing,  and  deepl}^  indented  by  the  inner 
whorls.  Umbilicus  very  narrow,  often  closed.  Sides  convex,  venter  high-arched 
and  broad Iv  rounded. 

Surface  ornamented  with  cross  ribs  like  those  of  Juvavites^  or  with  rows  of 
knots  running  diagonall}^  across  the  shell. 

The  body  chamber  is  long  and  contracted,  and  also  shows  egression  or  departure 
from  the  normal  spinil. 

The  septa  are  ammonitic,  dolichophyllic,  not  deeply  digitate. 

Of  the  IIalm*ite8  s.  str.  only  the  group  with  the  diagonal  rows  of  knots,  the 
Catenati^  occurs  in  America,  where  it  is  found  in  the  Upper  Triassic,  probably  in 
the  Noric  stage,  associated  with  Rhahdocrras  and  Pseudomonotis,  Ilalorites  is 
confined  in  the  Alpine  province  and  in  India  to  the  Noric  stage.  In  America  it  is 
represented  only  by  Ilalorites  ariiericanut<  Hyatt. 


"  Ceplmlopoden  der  UallsUitter  Kalke:  Abhandl.  K.-k.  geol.  Keichsanstalt,  Wien,  vol.  G.  pt.  2,  1893,  PI.  C,  figs.  2, 3.  and  4. 
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HAL0BITE8  AMEBI0AKTT8  HyaU. 

PI.  XXIX,  figs.  1  and  2. 

1864.  Arnmonites  Ramsanerif  (labb  (not  Quenstedt),  Geol.  Survey  California,  Palaeontology,  vol.  1,  p.  27, 
PI.  Ill,  figs.  21  and  21a. 

1892.  HalorUes  americannSf  Hyatt,  Bull.  Geol.  Soc.  America,  vol.  3,  p.  398. 

(Not  1846.  Ammonites  Rammueri^  Quenstedt  (in  F.  von  Hauer),  Die  Cephalopoden  des  Salzkammer- 
gutes,  p.  32,  PI.  VIII,  figs.  1  and  2. ) 

Subglobose,  Involute,  deeply  embracing;  whorls  highly  arched,  with  convex 
sides  and  rounded  broad  venters.     Umbilicus  closed. 

Surface  ornamented  with  distinct  ribs  that  start  from  the  umbilicus  and  run, 
without  interruption,  straight  across  the  venter.  On  these  ribs  are  tubercles,  closely 
arranged,  which  do  not  seem  to  be  in  regular  spirals. 

Septa  unknown. 

Grabb  compared  this  species  to  IlaJarite^  Ramsaxiei'l^  but  it  is  not  a  member  of 
that  group  of  Acatenati;  its  nearest  affinities  are  with  the  group  of  Ilalorites  cate7iati^ 
although  on  account  of  the  imperfect  preservation  of  the  Californian  specimens  no 
direct  comparison  with  any  European  species  may  be  made. 

HoHzon  and  locality. — Found  by  the  Geological  Survey  of  California  in  the 
Pseudomonotis  beds,  Upper  Triassic,  of  the  Genesee  Valley,  Plumas  County,  Cal., 
near  Robinson's  ranch  (formerly  called  Gilford's  ranch).  A  similar  form,  possibly 
the  same  species,  was  found  by  J.  P.  Smith  in  the  Pseudomonotis  beds  of  the 
Muttlel>erry  Canyon,  West  Humboldt  Range,  Nevada,  associated  with  PHeiidomonotU 
sicbcirciitariSj  Rhabdoceras  RmselU^  Arcestes  Andersmii^  and  other  forms  similar  to 
those  found  with  Halorltes  amerlcanuH  in  Plumas  Countv. 

Subgenus  HOMERITES  Mojsisovics. 

1893.  HomeriteSj  MojsiHovics,  Cephalopoden  der  Hallatatter  Kalke:  Abhandl.  K.-k.  geol.  Reichsan- 

stalt,  Wien,  vol.  6,  pt.  2,  p.  13. 

Ti/pe. — AnvHonltes  Hemlglohosiis  Hauer  (1855),  Beitr.  Kennt.  Cephalopoden  der 
Hallstatter  Schichten,  p.  155,  PI.  IV,  figs.  10-13,  and  E.  von  Mojsisovics, 
Cephalopoden -Fauna  der  Hallstiitter  Kalke,  p.  57,  PI.  LXXXIX,  figs.  1-6. 

Dwarf  forms,  involute,  deeply  embracing,  subglobose  whorls;  umbilicus  closed, 
sides  convex,  whorl  highly  arched  with  rounded  venter.  Inner  whorls  rounded  and 
with  the  sculpture  of  IlalorlteH^  but  at  the  beginning  of  the  body  chamber  at  maturity 
the.  whorl  becomes  flattened  and  higher,  and  the  sculpture  grows  rougher.  There  are 
then  strong  dichotomous  ribs  that  bend  forward  on  the  flanks  across  the  rounded 
abdominal  shoulders  and  end  on  the  venter  in  rows  of  knots  on  each  side  of  a  weak 
central  keel.  Those  knots  do  not  occur  at  the  end  of  everv  rib,  but  usuallv  on 
alternating  ribs. 
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The  septa  are  ceratitic,  the  saddles  being  onl}-  occasionally  serrated. 

HoiHerlten  occurs  only  in  the  zone  of  Tropitett  suhhuUatits  of  the  Alpine  province. 
In  California  it  was  found  only  in  the  upper  part  of  the  Upper  Triassic  above  the 
zone  of  TropiteH  suhhullatuH^  but  in  the  same  limestone  bed  with  that  species. 
Homer ites  is  represented  in  America  only  by  IIomerHm  semiglohmxis  Hauer. 

HAL0BITE8  (HOKEBITEB)  BEMIOLOBOBUB  Hauer. 
PI.  XXVIII,  figs.  19-24. 

1855.  Ammonites  semiglobosus,  Hauer,  Beitr.  Kennt.  Cephalop(xien-Fauna  Hallstatter  Schichten:  Denk- 

Hohr.  K.  Akad.,  Wiss.,  Wien,  vol.  9,  p.  155,  PI.  IV,  fig8.  10-13. 
1898.  Homerites  semigloftosusj  Mojeisovics,  Cephalopo<ien  der  Hallstatter  Kalke:  Abhandl.  K.-k.  geol. 

Reichsanstalt,  Wien,  vol.  6,  pt.  2,  p.  57,  PI.  LXXXIX,  figs.  1-6. 
1860.  Ammonites  semiglobomSf  Hauer,  Nachtrag  zur  Kenntniss  der  Cephalopoden-Fauna  der  Hallstatter 

Schichten:  Sitzungsber.  K.  Akad.  Wiss.,  Wien,  vol.  41,  p.  145,  PI.  IV,  figs,  8-10. 

Shell  small,  robust,  involute,  subglobose,  deeply  embracing,  and  deeply  indented 
by  the  inner  whorls.  Whorl  somewhat  compressed  laterally,  highly  arched,  with 
convex  sides  and  rather  broad  venter. 

The  surface  is  ornamented  with  radial  ribs  that  run  nearly  straight  up  the  sides. 
In  the  middle  of  the  venter  there  is  a  weak  keel,  bounded  by  a  row  of  spines  on  each 
side.  These  spines  are  usually  at  the  ends  of  the  lateral  ribs,  but  may  also  occupy 
intermediate  spaces.  They  begin  with  a  large  pair  of  horn-like  protuberances  at  the 
beginning  of  the  body  chamber.  The  inner  whorls  are  rounded,  with  ribs,  like  those 
of  I/alorites^  running  from  the  umbilicus  across  the  low  and  arched  venter,  with  no 
interruption.  On  the  chambered  part  of  the  shell  there  are  no  spines  and  no  keel, 
so  that  the  appearance  of  the  rough  sculpture  marks  the  mature  stage  of  the  body 
chamber. 

The  septa  are  ceratitic;  the  external  lobe  is  divided  by  a  siphonal  notch  into  two 
short  simple  bmnches.  The  first  and  second  laterals  are  serrated.  The  saddles  are 
all  rounded  and  entire.  Inner  septa  not  seen.  The  California  specimens  agree  with 
those  figured  and  described  by  Mojsisovics  from  the  Alpine  province. 

Ilorizon  and  htvality. — ILnnerlteH  Hemi(jh>l>os\iH  was  found  by  J.  P.  Smith  in  the 
Upper  Triassic  of  Shasta  County,  Cal.,  3  miles  north  of  Kelly's  ranch,  on  the  west 
side  of  the  North  Fork  of  Squaw  Creek,  18  miles  northeast  of  the  Bully  Hill  mine. 
The  horizon  in  which  it  was  found  is  the  upper  part  of  the  Hosselkus  limestone, 
about  150  fec^t  above  the  beds  with  Tropitea  nuhhul lathis.  It  was  also  found  by 
H.  W.  Furlong,  2  miles  northwest  of  Brock's  ranch,  on  the  divide  between  Squaw 
Creek  and  Pit  River,  in  the  same  horizon  as  at  the  first-named  locality.  In  the 
Alpine  province  this  sjxicies  is  associated  with  Troplte^  subhullatus^  but  in  California 
it  is  somewhat  later  than  that  species. 
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GreiiuB   TARDKCKRAS   Hyatt   and    Sixiitli,   gen.    no  v. 

Type, — Tardeceras  parimni  Hyatt  and  Smith. 

Involute,  laterally  compressed,  robust,  deeply  embracing  whorls;  sides  flattened, 
abdominal  shoulders  rounded,  and  venter  flattened.  Umbilicus  closed.  Strong 
umbilical  nodes  that  are  prolonged  in  ribs  that  run  up  the  sides  across  the  abdominal 
shoulders,  and  become  weaker  on  the  venter,  which  is  nearly  smooth.  Body  cham- 
\\%v  long.  Septa  simple,  slightly  ceratitic.  The  ventral  lobe  is  divided  by  a  siphonal 
notch,  the  lateral  lobe  is  slightl}^  serrated;  there  is  a  small,  shallow,  entire  auxiliary 
lobe  on  the  umbilical  shoulder. 

The  young  of  this  genus  are  like  Stephanites  or  Acrochordiceras.  Tardeceras 
resembles  SihiHtes^  but  is  more  involute  than  that  genus,  and  also  differs  in  its 
smooth  venter.  It  also  resembles  Juvamten^  but  differs  in  its  lateral  ribs,  ceratitic 
septa,  and  smooth  venter.  Tardeceras  is  known  only  from  the  Upper  Triassic  zone 
of  Tropites  sahhidlatm^  of  Shasta  ('ounty,  Cal.,  where  it  is  represented  by  the 
single  species  Tardeceras  parvum  Hyatt  and  Smith. 

TARDECERAS  PARVUM  Hyatt  and  Smith,  sp.  nov. 
PI.  LXXIX,  figs.  11-20. 

Dwarf  form;  involute,  deeply  embracing;  whorl  laterally  compressed,  with 
flattened  sides,  rounded  alxlominal  shoulders,  and  rather  broad,  flattened  venter. 
Umbilicus  very  narrow,  almost  closed,  concealing  the  inner  volutions. 

Surface  ornamented  with  fine  dichotomous  ribs  that  start  from  bundles  on  the 
umbilical  shoulder,  and  run  nearly  straight  up  the  sides  and  across  the  abdominal 
shoulders.     They  become  much  weaker  on  the  venter,  but  are  still  visible. 

The  septa  are  weakly  ceratitic:  the  external  lobe  is  divided  by  a  siphonal  notch; 
the  lateral  lobe  is  broad,  shallow,  and  slightly  serrated;  the  second  lateral  is  small, 
rounded,  and  entire.     The  saddles  are  all  entire. 

This  species  resembles  Sihirites^  but  is  too  involute,  and  the  sculpture  on  the 
venter  is  too  faint  for  that  genus.  It  also  resembles  Juvavites^  but  the  character  of 
the  sculpture,  the  flattened  sides  and  venter,  and  the  simple  ceratitic  septa  forbid  a 
reference  to  that  genus. 

In  its  early  youth  this  species  has  a  low,  broad  trapezoidal  whorl,  and  umbilical 
ribs,  with  occasional  constrictions  and  nearly  smooth  venter,  as  in   Gastnoc^as, 

Then  the  form  in  adolescence  resembles  Stephanltes  Waagen,  after  which  the 
ribs  are  prolonged  until  they  cross  the  venter. 

Horizon  and  locality, — Tardeceras  ^^ar?*?////  was  found  by  J.  P.  Smith  in  the 
Upper  Triassic  zone  of  Tropites  suhbnUatus,  of  Shasta  County,  Cal.,  three  miles  east 
of  Madison's  ranch,  on  the  divide  between  Squaw  Creek  and  Pit  River,  and  one-half 
mile  north  of  the  trail  across  to  Brock's  ranch. 
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G-enuH   »TTJ\^AVn"K:S    IVIojwiHovioM. 

1879.  JuvaviteSj  Mojsisovics,  Vorliiufige  kurze  Uebersicht  der  Aminoniten-Gattungen  der  Mediterranen 
und  Juvavischen  Trias.:  Verhandl.  K.-k.  geol.  Reichsanstalt,  Wien,  p.  136. 

1893.  JuvaviteSy  Mojsisovics,  Cephalopoden  der  Hallstatter  Kalke:  Abhandl.  K.-k.  geol.  Reichsanstalt, 
Wien,  vol.  6,  pt.  2,  p.  74. 

1896.  JnvavUeSy  Mojaisovics,  Obertriadischen  Cephalopoden-Feunen  des  Himalaya:  Denkschr.  K.  Akad. 
Wiss.,  Wien,  vol.  63,  p.  603. 

Type. — AmmaniteH  Ehrllchi  Hauer,  Beitr.  Kennt.  Cephalopoden-Fauna  der 
Hallstatter  Schichten,  1855,  p.  155,  PI.  IV,  %s.  14  and  15  (not  fijrs.  16-18);  and  E. 
von  Mojsisovics,  Cephalopoden  der  Hallstfitter  Kalke,  1893,  p.  79,  PL  LXXXIX, 
fig.  11. 

Involute,  laterally  compressed,  with  convex  sides  and  rounded  venter.  Umbil- 
icus narrow.  Whorls  deeply  embracing,  and  deeply  indented  by  the  inner  whorls. 
Form  subglobose,  but  sometimes  flattened  to  subdiscoidal. 

Surface  ornamented  with  dichotomous  ribs  that  extend  over  the  rounded 
abdomen,  although  they  may  be  interrupted  along  the  siphonal  area.  Besides 
these  ribs,  constrictions  usually  occur  at  frequent  intervals. 

Septa  ammonitic,  but  not  deeply  digitate.  The  external  lobe  is  divided  by  a 
siphonal  saddle;  there  are  two  principal  lateral  lobes  present,  and  usually  two  small 
auxiliaries. 

E.  von  Mojsisovics^  divides  the  genus  into  five  groups,  forming  three  subgenera: 

1.  Ojiitinui 

2.  Interrupt  i 

3.  Scusi  ) 

^Subgenus  Anatomites. 

4.  Inter mtttentet(  j 

5.  Diinorphi.     Su})genu8  Dimorphites. 

In  the  Qmtlnul  the  ribs  run  uninterrupted  across  the  venter.  In  the  Intel*- 
rupti  the  ribs  are  interrupted  in  the  center  of  the  siphonal  area,  and  alternate 
on  opposite  sides.  Both  of  these  groups  appear  to  lack  constrictions.  In  the 
Sdasi  and  the  Inter  mitt  *nit  en  the  ribs  are  interrupted  by  a  slight  ventral  furrow, 
but  do  not  alternate  on  opposite  sides.  On  both  groups  periodic  constrictions  of 
the  shell,  with  an  elevation  or  rib  parallel  to  this  constriction,  appear.  Neither 
the  constrictions  nor  the  ribs  parallel  to  the  constrictions  are  interrupted  by  the 
ventral  furrow,  but  run  across  the  abdomen.  In  the  Intennittenten  the  constric- 
tion divides  the  sculpture  into  distinct  fields,  in  which  a  bundling  of  the  ribs  is 
visible. 

The  DhnfnphI  are  laterally  compressed  with  high  whorls,  narrow  venters,  and 
lack  the  constrictions.  The  ribs  cross  the  venter,  forming  abdominal  shoulder 
angles. 


.  \juvavit(8  8.  8tr. 
u  ) 


'i  Cephalopoden  der  Hallatjittcr  Kalke:  Abhandl.  K.-k.  geol.  Reiehsanslall,  Wien,  1M93,  vol.  6,  pt.  2,  p.  74. 
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The  groaps  of  SciJi^f  and  Inttrmiit^nU^  make  ap  the  subgenus  ArmUmittes 
Mojsisorics.  for  which  no  type  was  cited,  but  of  which  JmnariU*  rctfundw^  Mojsiso- 
vies  (Cephalopoden  der  HalUtatter  Kalke.  pt.  5,aS93L  p.  i»S,  PL  LXXX,  figs.  6-^5^; 
PL  CXXVI,  fig.  11:  PL  CXCV,  fig.  11)  is  first  described  under  the  group  ^  #W. 

JnvnrlU*  s.  str.,  and  Anai^jmtttJ^  are  both  chancteristic  of  the  Upper  Triassic, 
Kamic.  and  Xoric  horizons,  in  which  they  are  found  in  the  Alpine  prorince.  in  the 
Himalayas,  and  in  California.  Besides  the  species  described  in  this  paper  there  are 
several  as  vet  undescribed  in  the  American  Triasisic. 


PL  XXX.  d2«.  1  and  ±. 

JmfcanUf  t^^MrJfrruphuf,  Moi«3s»0Tic^.  Cephalopoden  der  Halbtatter  RjJke:  AbhanilL  K.-k.  f^eoL 
Beicbac^-^i.  Wien.  v.>l.  d,  p<.  2,  p.  ».  PI.  LXXXIX.  fi?.  13:  PL  XC.  fisesw  2  and  3:  PL 
CXXVL  n«.  !•>- 

Fonn  robust,  involute,  laterally  compressed.  Whorl  high  with  flattened  convex 
>l«.»ping  abdominal  shoulders,  and  highly  arched  venter.  EVeeply  embracing, 
and  deeply  indented  by  the  inner  whorls.  Umbilicus  narrow,  almost  closed,  show- 
ing none  of  the  interior  volutions.  The  height  of  the  whorl  is  somewhat  more 
than  one-half  of  the  total  diameter,  and  it  is  indented  to  one-half  its  height  by  the 
inner  volution.  The  width  of  the  whorl  is  slightly  lesK«  than  the  height,  and  the 
point  of  greatest  width  falU  ju*^t  above  the  umbilical  shoulders. 

The  surface  is  ornamented  with  radial  dichotomous  ribs  that  branch  at  a 
point  ^bout  one-third  of  the  height  of  the  whorL  and  often  a  second  time  on  the 
abdominal  shoulders.  These  ribs  are  interrupted  on  the  venter  and  alternate  on 
tbe  two  sides.     There  is  no  ventral  furrow,  and  no  constrictions  have  >>een  seen. 

The  -iepta  ar»r  ammonitic.  «Ieeply  digitate.  The  external  lobe  is  divided  by  a 
•^ipbooal  raddlfr  into  two  rather  >hort  branches.  The  first  lateral  lobe  is  long  and 
wide.  foUow*rti  vy  a  similar,  but  ^mailer,  second  lateral.  There  are  also  three  auxil- 
iaries. T^i»f  antUiphonal  lo'^je  U  long  and  narrow,  flanked  by  five  internal  laterals  on 
«dM!:b  "^ide.  gTi^wiug  ^mailer  and  simpler  toward  the  umbilicus. 

Th»?  Califomian  specimen*  agree  exactly  with  those  described  by  Mojsisovics 
from  the  Alpine  province.  This  species  differs  from  Jviy.ir*fr^  iHtt^nypfus 
>Io;.-w>vics  in  its  greater  thickD*^s«i,  more  complex  septa  and  greater  curiatui^  of 
ih^ir  ri^j»*  on  the  aWoruinal  •h'/ulder-?. 

H'/flzf^n  'to* I  b/'yfJt.*ii, — J*'.r*t.r'»t^_^  '^Hhlntrmiyt*t*  was  first  found  in  the  Alps  in 
the  Upper  Tria.--ic.  mi-i^ii*-  Karriic  rtage.  U'l«.»w  the  zone  of  Tr^jplU^  xHUnlbxtH*^  It 
wa.f  found  by  J.  P.  ^fnith  \i\  the  L'pper  Trias^ic,  Kaniic  stage,  zone  of  Trof'iU*  ^nh- 
buWitujf.  of  ^'.^--hx  Co-^nty. Cal..  n^^r  Terrup-ihetta  (Cottonwood  Flat),  on  Squaw 
Creek.  '^  niii*r*  i.ortiif:a^t  of  the  Bully  Hill  mine,  and  ^  miles  above  Madison*s  ranch: 
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also  on  Brock  Mountain  about  3  miles  east  of  Madison's  ranch,  on  the  divide 
between  Squaw  Creek  and  Pit  River,  Shasta  County,  Cal.  The  figured  specimens 
were  collected  near  Terrup-chetta,  on  the  divide  between  Squaw  Creek  and  Pit 
Kiver,  Shasta  Count}^  Cal. 

Subgenus  ANATOMITES   Mojsisovics. 

1893.  Anatomite»y  Mojsisovicp,  Cephalopoden  der  Hallstiitter  Kalke:  Abhandl.  K.-k.  geol.  Keichsan- 

t*talt,  Wien,  vol.  6,  pt.  2,  p.  74. 
1896.  AnatomiU'Sy  Mojsisovics,  ()))ertria(lischen  Cephalopoden-Faunen  dee  Himalaya:   Denkschr.  K. 

Akad.  Wlss.,  Wien,  vol.  63,  p.  31. 

Type, — Probably  Jm'aintei<  rotundus  Mojsisovics,  Cephalopoden  der  Hallst&tter 
Kalke  (1803),  p.   98. 

Subglobose,  involute,  deeply  embracing,  convex  sides  and  highly  arched, 
rounded  venters. 

Surface  ornamented  with  dichotomous  ribs  interrupted  along  the  siphonal  area, 
and  with  periodic  constrictions.  This  latter  character  is  the  sole  distinction  between 
this  subgenus  and  Jnrm^HeH  s.  str. 

Besides  the  species  described  below  one  or  two  undescribed  species  have  been 
found  in  California. 

XirVAVITES  (ANATOMITES)  SUBINTEBMITTEKB  Hyatt  and  Smith,  sp.  noY. 

PI.  XXX,  figs.  3-5. 

Involute,  laterally  compressed,  deeply  embracing,  and  deepl}'  indented  by  the 
inner  whorls.  Sides  somewhat  flattened,  venter  rounded  and  narrow,  without 
prominent  alxlominal  shoulders.  Umbilicus  narrow,  exposing  none  of  the  interior 
volutions. 

Surface  ornamented  with  radial  dichotomous  ribs  which  divide  about  midway 
up  the  flanks  and  again  at  the  alxlominal  shoulders,  curving  gently  forward. 
These  ribs  are  interrupted  in  the  middle  of  the  venter,  and  alternate  on  the  two 
sides,  but  there  is  no  furrow.  There  are  also  three  or  four  deep  constrictions  to 
each  revolution,  dividing  the  sculpture  into  well-marked  periods. 

The  septa  are  ammonitic,  divided  into  a  numbei*  of  lobes  and  saddles,  but 
they  could  not  be  made  out  in  sufficient  detail  to  draw. 

Juvavites  suhlntevniitttms  is  nearest  of  kin  to  Juvarlte^  intermittens  Mojsisovics,** 
but  differs  from  that  species  in  the  greater  lateral  compression  of  the  whorl,  and 
the  coarser  ribs. 

Horizon  and  locality. — JuvavlteH  suhintermHtenH  was  found  by  J.  P.  Smith  in 
the  Upper  Triassic  Karnic  stage,  upper  part  of  the  Tropltes  ifuhbullatus  beds,  of 


n  Cephalopoden  der  Hallstiitter  Kalke:  Abhandl.  K.-k.  geol.  Reichsanstalt,  Wien,  vol.  6,  pt.  2, 1893,  p.  112,  PI.  XCIII, 
figs.  (J-10. 
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Shasta  County,  Cal.,  near  Terrup-chetta,  on  Squaw  Creek,  about  9  miles  north- 
east of  the  Bully  Hill  mine,  and  6  miles  above  (northeast)  Madison's  ranch.  It 
was  also  found  by  J.  P.  Smith  on  the  west  side  of  the  North  Fork  of  Squaw 
Creek,  Shasta  County,  3  miles  north  of  Kelly's  ranch,  and  15  miles  northeast 
of  Madison^s. 

The  figured  specimen  was  collected  on  the  divide  between  Squaw  Creek  and 
Pit  River,  near  Terrup-chetta,  Shasta  County,  Cal. 

Family  SIBIRITID.*:  Mojsisovics. 

Body  chamber  long,  whorl  somewhat  evolute,  laterally  compressed;  umbilicus 
open,  usually  wide.  Sides  ornamented  with  ribs,  which  usually  cross  the  venter. 
Septa  goniatitic  or  weakly  ceratitic. 

This  group  is  the  oldest  known  of  the  Tropitoidea,  but  this  does  not  neces- 
sarily mean  that  it  is  the  ancestral  famil}^  of  the  suborder,  for  none  of  the  others 
in  development  go  through  a  Slhh^ites  stage  of  growth.  Being  the  oldest  known 
family  of  Tropitoidea,  it  has  preserved  somewhat  more  of  the  remote  ancestral 
characters  than  the  others.  The  differentiation  of  the  Sibiritidte  from  the  other 
members  of  the  Tropitoidea  must  have  taken  place  in  the  Paleozoic,  for  Sibirites 
is  already  characteristically  developed  in  the  Lower  Triassic,  in  which  formation 
the  Haloritidae  and  Tropitidte  are  as  j^et  unknown. 

The  Sibiritida?  are  represented  in  America  by  Sihirites^  known  in  this  region 
only  in  the  Lower  Triassic,  although  in  the  Mediterranean  region  it  is  found  also  in 
the  Upper  Triassic,  and  by  Colnmhites  Hyatt  and  Smith,  known  only  in  the  Lower 
Triassic  of  southeastern  Idaho. 

Columbites  appears  to  possess  more  of  the  primitiv^e  characters  of  the  Tropitoidea 
than  any  other  genus  of  the  group,  and  hence  is  either  the  ancestral  radicle  of  the 
suborder,  or  is  very  like  that  primitive  form.  It  seems  to  be  a  connecting  link 
between  the  Tropitoidea  and  the  (jlyphioceratidte  of  the  Paleozoic. 

OeiiuM  SIIIIRITKS  IVtoJHiHovioH. 

1886.  SihinUn,    MoJHi«*>vicH,  Arktische  Triaafaunen:   M6in.  At»d.    imp.  sci.  St-P^tersbourg,    s^r.  7, 

toiiu;  ^W,  Xr>.  ^>,  p.  ')H. 
189li  S'lh'iriOH,  MoJHifK*vii!H,  C>phalr>|KKl(*n  der  Ilallstatter  Kalke:  Abhandl.  K.-k.  geol.  ReichsanBtalt, 

Wi<-n,  vol.  *;.  pt.  2,  p.  327. 
1895.  S'thirite.tf,  \Vaaj<#'n,  F'^mhUh  fnmi  the  Ceratite  Formation:  Salt  Kange  Fossils,  vol.  2,  p.  104:  Mem. 

<f«*ol.  Siirv*')'  Irnlia,  Pal.  Indira,  stT.  l.S. 
181)5.  SihlriUn,  I;i*Ti«T,  ('<'phaloi»o<la  of  the  Muwhflkalk:  Himalayan  Fossils,  vol.  2,  pt.  2,  p.  37,  Mem. 

(tfi}\.  Siirvi'V  India,  Pal.  Indica,  w-r.  15. 

7)/pf.  S'lhirUj'H  imtufHUH  Mojsisovics,  Arktischc  Triasfauncn,  p.  61,  PI.  X^ 
lig.  10. 
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Bod}'  chamber  long;  whorl  moderately  evolute,  robust,  widely  umbilicate;  sides 
rounded;  whorls  not  increasing  I'apidly  in  height. 

Surface  ornamented  with  strong  ribs  that  run  straight  up  to  the  venter  from 
the  umbilicus,  usually  dividing  on  the  abdominal  shoulders.  The  typical  species 
have  the  ri})s  alternating  on  the  two  sides,  as  in  Scldotheimia ;  later  species  may 
develop  thorns  and  tubercles  at  the  point  of  division  of  the  ribs,  as  in  Ccdoceras. 

It  seems  very  doubtful  to  the  writers  whether  the  species  assigned  by 
Waagen  to  Slhirtten^  really  belong  in  that  genus,  but  the  material  collected  in 
California  is  not  sufficent  to  settle  the  question.  At  any  rate  it  is  certain  that 
several  species  from  the  Meekoceras  beds  of  California  are  congeneric  with 
Waageu'S  Indian  species,  and  for  the  present  they  are  assigned  to  Sibirites, 

This  genus  is  known  at  present  in  the  Lower  Triassic  of  northern  Siberia; 
Lower  Triassic  Meekoceras  beds,  of  Inyo  County,  Cal.;  and  base  of  the  Middle 
Triassic*  in  the  Salt  Range.  Three  species  have  been  found  in  California, 
Sibirites  Noetlhuji^  and  two  as  yet  imdescribed. 

8IBISITES  KOETLnrOI  Hyatt  and  Smith,  sp.  noT. 
PI.  IX,  figs.  1-3. 

Shell  moderately  involute,  laterally  compressed.  Whorl  deeply  embracing, 
increasing  slowh^  in  height,  not  deeply  indented  by  the  inner  volutions.  Sides 
flattened,  umbilical  shoulder  subangular,  venter  broad  and  flattened.  Umbilicus 
moderately  wide  and  deep,  showing  all  the  interior  volutions.  The  height  of 
the  last  whorl  is  about  three-sev^enths  of  the  total  diameter,  and  it  Ls  indented  to 
slightly  moi*e  than  one-fourth  of  its  height  by  the  inner  volution.  The  width 
of  the  whorl  is  more  than  three-fourths  of  the  height.  The  width  of  the 
umbilicus  is  one-fourth  of  the  total  diameter. 

Surface  ornamented  with  radial  flexuous  ribs,  fine  and  coarse  ribs  alternat- 
ing. These  begin,  without  knots,  on  the  umbilicus,  curve  gently  forward  high 
up  on  the  flanks,  and  then  run  stmight  across  the  venter.  There  is  a  faint 
suggestion  of  nodes  where  the  ribs  cross  the  abdominal  shoulders. 

The  septa  are  unknown. 

SlhlriteH  Noetlhujl  is  nearly  allied  to  *S\  hircinus  Waagen^  from  the  upper 
Ceratite  limestone  of  India,  but  differs  from  that  species  in  its  fine  sculpture, 
and  more  numerous  ribs.     They  both,  however,  belong  to  the  same  group. 

Horizon  mid  locality, — Slhirites  NoetUngi  was  found  by  J.  P.  Smith  in  the 
Lower  Triassic  Meekoceras  beds   of  the  Inyo  Range,  Inyo  County,  Cal.,  li  miles 

a  Fossils  from  tlie  Ceratite  Fomititioii:  Salt  Riinge  Fossils,  vol.  2, 1895,  p.  123,  PI.  IX,  fig.  4:  Mem.  Geol.  Survey  India, 
Pal.  Indica.  ser.  13. 
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«iMt  c)f  the  Unkpo  Sprii^.  on  the  old  McAbor  trail  acro^  to  the  ^Wina»  Valley. 
TiLHi  lc»calitr  i-«  f>u  the  eaat  :^id^  of  Oweas  Vmller.  mod  mbout  15  mile»  ^outhea2«t 

■*rf  iiidepeiidpw^. 


Typt.. — (yA*ir/J/iteM  fptirltaantjui  Hymtt  and  Smith. 

Form  f  volute.  discr>idal;  whorU  little  embracing,  and  little  impressed  by  the 
iauer  volution."^,  low  and  im'rea.-^ing  ««lowly  in  height.  Crosri  ^section  helmet- 
fihap^.      L'mbilicits  wide.      Ikidy  cliamljer  at  least  one  revolution  in  length. 

Surface'  ornamented  with  lateral  rilj»«.  .*<[iiral  .strinf.  and  frequent  varices. 

Sepia  consisting  of  a  divided  ventral  lobe,  a  principal  lateral  lobe,  and  an 
auxiliary.  Internal  septa  consisting  of  a  narrow  antisiphonal  lobe  flanked  by  a 
similar  lateral  on  each  side.  The  divide<l  \'entral  lobe  and  the  principal  lateral 
are  slightly  serrated,  the  other  lobes  and  all  the  saddles  are  goniatitic,  except  the 
auxiliarv  lateral  loF>e,  which  is  rxrcasionallv  serrated. 

In  adolescence  the  whorl  Is  trapezi^idal  in  shape  and  is  much  broader  and 
more  depressed  than  at  maturity.  At  this  stage  the  septa  are  goniatitic  and  all 
the  characters  resemble  GaHtrufC^niM  of  the  Carboniferous  and  Permian,  from 
which  genus  CohtmhiteH  seems  to  have  originated:  and  it  is  probably  a  connecting 
link  between  the  Tropitidae  of  the  Triassic  and  the  Glyphioceratidae  of  the 
Carboniferous. 

Columhites  greatly  resembles  DinariteM'HpinlpHcatuM  Mojsisovics^  (Oletiehitti^ 
Hyatt),  but  diflFers  from  that  group  in  its  more  trapezoidal  adolescent  whorls,  its 
frequent  varices,  and  its  long  body  chamber.  Dlnarltes  spauplicatiuf  and  it^ 
allies  are  said  to  have  short  bodv  chambers  and  are  considered  as  the  ancestors 
of  the  group  of  Ceratites  ftttbrobU'Sf um  {Keyi<erl!ngltrx  Hyatt).  Columhttes  appears 
to  have  given  rise  to  Tropites^  the  young  of  which  greatly  resemble  the  broader 
and  more  trajx^zoidal  species  of  Co/umbiteat. 

(MuinhitcH  also  resembles  DanahlttfS  Mojsisovics,  but  differs  from  that  genus 
in  its  trapezoidal  gastrioceran  young,  in  its  longer  body  chamber,  its  varices, 
and  f(»W(M-  1()1m»s.  CahunhHex  differs  from  jLentHfrn'mjit  in  its  broader  whorls  and 
smaller  nuinlwr  of  1oIm>s,  hut  more  especially  in  the  character  of  the  young, 
which  ill  XrnixllnruH  point  to  the  Prolecanitidie  as  Paleozoic  ancestors. 

For  a  long  time  (Vltltrn  has  been  ivgarded  by  some  paleontologists  as  the 
aiu'4»Mtor  of  \\\i\  Tropifida',  in  spito  of  the  fact  that  no  certain  members  of  the 
hitti»r  group  have  young  stngcH  in  any  way  resembling  Ce/tites.  This  was  l)ecause 
th<*  oiitojj!'<My  of  the  Tropitiche  points  to  an  evolute  ancestor  with  long  body 
clmiiihiT  and  lateral  ribn,  and  destitutt*  of  keel  and  abdominal  furrows.     Colmnbites 


"Affcllwlu    I  Munfiiiiiii  II    Mriii    /\«ii«l.  Iiii|i.  Mil.  Ht.  r»Mor«lmurK.  M^r.  7.  tome.  33.  No.  6,  1886,  p.  10. 
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meets    the.^e    requirements,  and   is   like  the   young  staj^es  of  the   more  primitive 
species  of  Tropiten^  while   Celt  it  es  is  not  like  them. 

()ccun*eiice,  —  Colurnhlte^H  is  known  at  present  only  in  the  Lower  Triassic  of 
southeastern  Idaho,  where  it  is  represented  by  OoluinhiteH  parli<iamiH  Hyatt  and 
Smith,  and  four  undescrihed  species.  Its  horizon  is  above  the  zone  of  Meekocerds 
gracUitatin^  although  at  least  two  species  of  the  Meekoctras  gracilitatis  fauna  were 
found  in  the*  beds  with  Colnmhites, 

COLTJMBITES  PABISIANTJS  Hyatt  and  Smith,  ip.  nov. 
PI.  I,  figs.  9-14;  PI.  LXI,  figs.  1-21;  PI.  LXXII,  fig«.  1-24. 

This  species  is  the  type  of   Cohnahites  Hyatt  and  Smith,  gen.  nov. 

Form  evolute,  discoidal,  laterally  compressed.  Whorls  little  embracing  and 
little  indented  by  the  inner  volutions.  Cross  section  high  helmet  shaped,  the  width 
being  about  two-thirds  of  the  height  of  the  whorl.  The  sides  are  convex,  curving 
without  marked  shoulders  to  the  rounded  venter.  The  indentation  is  shallow, 
being  less  than  one-fourth  of  the  height  of  the  whorl.  The  outer  whorl  embraces 
about  three-eighths  of  the  inner.  The  height  of  the  whorl  is  somewhat  less  than 
one-third  of  the  entire  diameter  of  the  shell. 

The  umbilicus  is  broad  and  shallow,  being  al)out  three-eighths  of  the  entire 
diameter  of  the  shell. 

At  maturity  the  sculpture  is  weak,  consisting  of  low  umbilical  folds,  which 
extend  up  the  sides  and  occasionally  across  the  venter,  being  much  weaker  on 
the  ventral  portion  of  the  whorl.  These  folds  curve  sharply  forward  on  the 
flanks,  forming  a  broad  sinus  on  the  venter.  Parallel  with  them  are  frequent 
weak  varices,  which  are  distinct  on  the  cast,  but  scarcely  visible  on  the  outer 
shell.  The  surface  of  the  shell  is  ornamented  with  fine  cross  stria3  of  growth 
parallel  with  the  folds,  and  weaker  spiral  stria?. 

The  bod}^  chamber  was  seen  on  sevenil  specimens  to  be  at  least  a  complete 
revolution  in  length,  and  the  sculpture  persists  on  the  body  whorl  as  well  as  on 
the  chambered  portion  of  the  shell. 

The  septa  consist  of  a  ventral  lobe  divided  by  a  deep  saddle  into  two  narrow 
branches,  a  principal  lateral  lobe  in  the  middle  of  the  flank,  and  a  short,  narrow 
auxiliary  on  the  um])ilical  shoulder.  There  are  also  a  narrow  antisiphonal  lobe 
and  a  single  small  internal  lateral.  The  ventral  lobe,  the  principal  latei*al,  and 
the  auxiliary  are  slightly  serrated,  and  the  internal  lobes  are  goniatitic.  All  the 
saddles  are  rounded  and  entire. 

The  foregoing  description  applies  only  to  the  mature  shell,  for  up  to  the 
diameter  of  '20  nun.  the  whorl  is  low  and  trai)ezoidal  in  cross  section,  sloping 
outwardly    to    tlic    angular    ventral   shoulders,  where    the    umbilical    ribs    end   in 
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knots.  At  this  stage  the  sculpture  is  almost  obsolete  on  the  venter,  but  the 
varices  are  more  strongly  marked  than  at  maturit}'.  The  spiral  stria*  are  also 
very  distinct,  and  the  septa  are  all  goniatitic.  Up  to  the  diameter  of  15  mm.  the 
shape,  ornamentation,  and  septa  are  exa^'tly  like  Ga^tr!(H'erai<  of  the  Carboniferous, 
from  which  genus  Cohn/ihitef<  appears  to  have  been  derived,  by  increasing  the 
involution  and  height  of  the  whorl  and  by  the  ♦slight  serration  of  the  ventral 
and  lateral  lobes.  This  is  just  such  a  transition  as  one  would  expect  to  tind  in 
the  upper  Permian  or  the  lowest  Triassic,  and  the  beds  in  which  ColumVtU'n  was 
found  are  in  the  Lower  Triassic,  but  that  they  belong  to  the  Mesozoic  is  shown 
by  the  association  of  MeA'averan^  Prlcmolohu^^  Celtltea^  and  Paeudma^eceras^  of  which 
the  species  are  in  part  identical  with  forms  from  the  zone  of  Meelcoceras  (/racilitaiis 
which  lies  below  the  Coluinhites  beds. 

Columhitrs  parinanns  bears  some  resemblance  to  Dinar  lies  avismniui  Mojsiso- 
vics**  of  the  Middle  Triassic  Ladinic  horizon,  of  the  Mediterranean  region,  but 
differs  from  the  European  species  in  its  greater  evolution,  in  its  weaker  sculpture 
at  maturity,  its  stronger  ornamentation  in  adolescence,  and  its  long  body  chamber. 

ColiunldteH  pariHianux  resembles  externally  DannhlieH  Stnmgi  H^^att  and  Smith, 
but  differs  from  that  species  in  its  stronger  sculpture,  especially  in  the  young 
whorls,  in  its  varices,  longer  boily  chamber,  and  in  lacking  a  thiixi  lateral  lobe. 
The  young  stages  of  the  two  genera  are  so  unlike  that  they  must  belong  to 
different  stoj'ks,  in  spite  of  their  convergence  in  appearance  at  maturity. 

ILrrhon  and  locality, — Vohnnhite^  parl^^ianuH  was  found  by  Mr.  R.  S.  Spence 
1  mile  west  of  Paris,  Bear  Lake  County,  southeastern  Idaho,  associated  with 
Pseudosageceraa  InUnnontan^im  Hyatt  and  Smith,  PrUmoMntx  JnckHoni  Hvatt  and 
Smith,  Meekoctn^an^  sp.  nov.,  Ophieeraa  Sj>encel  Hyatt  and  Smith,  Celf!k%  sp.  nov., 
three  or  four  other  species  of  Colund>Hes^  and  some  other  imdetermined  forms 
This  bed  lies  above  the  beds  with  Mtekoceras  (jrae!Ut<ith^  which  outcrop  near  by, 
but  it  still  belongs  to  the  Lower  Triassic,  and  is  the  probable  equivalent  of  the 
Olenek  horizon  of  northern  Siberia. 

Family  TROPITID.E  Mojsisovics. 

Form  evolute  or  involute,  whorls  usually  laterally  compressed,  but  in  some 
genera  depressed.  Surface  with  lateral  ribs  and  ventral  keel,  usually  bounded 
by  dei)ressions  or  furrows.  Spines  are  usually  confined  to  the  umbilicus  or  the 
margin,  but  may  be  present  on  the  sides.  Body  chamber  long.  Septa  ammo- 
nitic,  dolichophyUic  in  all  except  some  reversionary  or  primitive  genera,  in  which 
they  are  goniatitic.      The  young  stages  of  the  Tropitidje  all  are  robust,  helmet- 

"CephaloiMMlt'n    i\vv   MtMliterraiien  Triasproviiiz;   Abhaiidl.  K.-k,  ^\.h\\.  Reichsaiistall.  Wlen,  vol.  10,  1882,  p.  13,  Fl. 
XXVII.  fiKH.  17-21. 
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.shaped,  with  smooth  sides,  ventral  keel,  and  goniatitic  septa,  resembling  the 
genus  StfjrifeH^  which  may  then  be  thought  to  have  preserved  the  primitive 
chanieters  of  the  family.  Below  the  Styrites  stage  the  young  resemble  GuHtrio- 
ceran  of  the  (Tlyphioceratidje,  from  which  group  the  Tropitidje  probably  descended. 
ColumhiteH  is  probably  the  connecting  link  with  the  Glyphioceratidie. 

Characteristic  members  of  the  Tropitidie  are  not  known  below  the  Upper 
Triassic,  but  SihyUifes  occurs  in  Nevada  in  beds  that  belong  to  the  Middle  Tri- 
assic.  The  greater  part  of  this  family  is  confined  to  the  Karnic  stage  of  the 
Upper  Triassic,  in  which  horizon  Tropitida?  are  abundant  in  the  Alpine  province, 
in  the  Himalavas,  and  in  California. 

The  Tropitidje  are  represented  in  the  American  Triassic  by  Tropiten^  Para- 
tropdes^  Slhyllites^  Troplceltlte^^  Dh*cotropiteH^  and  TornquiHtltcs^  all  confined  to  the 
I'pper  Triassic,  with  the  exception  of  SthyJUtes^  which  is  found  in  Nevada  only  in 
the  Middle  Triassic. 

1898.   ParniropiteSj  Mojsisovics,  Cephalopoden  <ler  Hallstiitt^jr  Kalke:  Abhandl.  K.-k.  geol.  Reichs- 

anstalt,  Wien,  vol.  6,  pt.  2,  p.  184. 
1904.  Paratropites,  J.  P.  Smith,  The  Comparative  Stratigraphy  of  the  Marine  Trias  of  Western  America, 

Proc.  California  Acii<l.  Sci.,  'M\  ser.,  vol.  1,  p.  395. 

Mojsisovics  gave  this  name  to  what  he  considered  a  subgenus  under  Tropites^ 
and  did  not  name  any  type  nor  mention  any  species  under  the  diagnosis.  The  first 
species  described  by  him  under  this  group,  Pdratropitex  Viduhotoinus  Mojsisovics 
(Ceph.  Hallstiitter  Kalke,  p.  234,  PI.  CXXVII,  fig.  11),  would  then  according  to 
usage  become  the  type,  ])ut  it  is  neither  chamcteristic  nor  well  known.  The  com- 
monest and  })est  known  species  of  the  group,  Paratropitei<  Sdtimuis  Dittmar,  would 
seem  much  better  as  the  basis  for  the  generic  diagnosis,  and  this  form,  along  with 
Panttvitjnti'H  Sellai  Mojsisovics,  must  have  served  the  author  as  prototype  of  the 
group. 

The  forn)  is  hiterally  compressed,  deeply  embracing,  and  deeply  indented  by 
the  inner  whorls.  The  sides  are  flattened-convex,  the  venter  narrow,  and  the  whorls 
usually  nuich  higher  than  wide.  The  umbilicus  is  narrow,  the  inner  volutions 
usually  being  concealed.  Umbilical  knots  are  present  on  most  species,  and  from 
these  dichotomous  ribs  run  with  gentle  forward  curve  up  the  flanks  and  bend  forward 
on  the  a}>d()minal  shoulders.  On  the  venter  is  a  distinct  central  keel,  usuallv  with 
furrows  on  each  side,  at  which  the  lateral  ribs  end.  The  keel  is  smooth  and  not 
creiudatc^d  by  the  ril)s.  No  spines  occur,  and  knots  only  on  the  umbilicus.  Con- 
strictions have  not  been  observed  on  any  of  the  numerous  species  of  the  group. 
.  The  sej)ta  are  anunonitic  but  not  deej)ly  digitate,  dolichophyllic,  of  the  TropUef< 
type.     The  ventral  lobe  is  divided  by  a  shallow  siphonal  saddle;  there  are  usually 
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two  principal  laterals  and  an  auxiliary-  present;  but  in  some  species  there  is  only 
one  principal  lateral,  and  the  second  must  be  regarded  as  an  auxiliary.  The  body 
chamber  is  long,  and  at  maturity  shows  a  tendency  to  ol>solescence  of  the  ribs,  also 
an  egression  of  the  whorl. 

Most  species  of  this  group  are  compressed  laterally,  and  high-whorled,  but 
some  are  subglobose  in  shape.  Paratropitts  seems  to  be  equally  as  nearly  related  to 
Discotropite^  as  to  Tropites.  and  may  possibly  be  a  connecting  link  between  them;  or, 
more  properly  speaking,  it  seems  to  have  departed  less  from  the  ancestral  type  than 
they.  This  is  emphasized  by  the  fact  that  in  Pamtntpites  the  adult  whorls  differ 
little  from  the  youthful  stiiges,  while  in  Ttt^piiej*  and  DiMcotropitetf  great  changes 
take  place  in  growth. 

Under  this  genus  two  groups  of  species  may  be  recognized:  (1)  Group  of 
ParatropittH  SeUai  Mojsisovics,  characterized  by  the  strong  lateral  ribs,  Paratroptteft 
8.  str.  (2)  Group  of  Paratropltti*  nintiricunun  Hyatt  and  Smith,  characterized  by 
obsolescence  of  the  ribs,  which  persist  faintly  onh-  in  early  youth,  subgenus  (.rymtw- 
tropitea  Hyatt  and  Smith. 

ParatropitffH  appear  in  the  Mediteri*anean  region,  in  India,  and  in  California 
in  the  Karnic  stage  of  the  Upper  Triassic,  and,  according  to  our  present  knowledge, 
is  entirely  confined  to  that  horizon. 

In  the  zone  of  Tropitei<  i<uhhHUattii<  of  Sba.sta  County,  Cal.  l^atafnppiteM  is 
represented  by  two  species  identical  with  Alpine  forms,  P,  St^f/ai  Mojsisovics,  and 
P.  Dittmari  Mojsisovics,  besides  a  large  number  of  new  species  closeh'  related  to 
Alpine  fonns.     These  species  will  Ije  descrilx^d  in  a  later  paper. 

The  .subgenus  (TynnndroplUx  is  not  recorded  outside  of  California,  although 
Paratrtfpttt:^  Mart!  Mojsisovics,  of  the  Alpine  province,  may  he  a  transition  to 
this  group. 

PASATB0PITE8  SELLAI  Mojiisovics. 
PI.  XXX,  tiirs.  6-10:  PI.  XXXI,  lips.  1-26. 

1893.   Tropit*'i>  i  Pnrritropit*'^'  .V/Z/i/)  Moj.si.«*<>vifj*,  CephalojKKlen  der  Hallstiitter  Kalke:  Abhandl.  K.-k. 

lKn\.  K^uh.-anrtalt.  Wien,  vol.  «.  pt.  2,  p.  242:  PI.  CXIV,  figs.  2,  4-10;  PI.  CXV,  figs.  5,  6,  9, 

10,  11:  PI.  rxill.  fii:.  Si. 
1866.  Ammo/,if*>^  SfUurnnj,     jiars),   A.   von   Diltiuar,  Zur  Fauna  der   Ilallstiitter  Kalke:   Geogno^.- 

jiab-ont.  Beitr.,  vol.  1,  p.  :v>7,  PI.  XVI,  tigs.  4,  h,  ♦>,  s;  n..t  tigs   1,  2,  3,  7. 

P\^rni  involute,  robust,  M>nicwhat  compressed  laterally ;  whorl  high,  deeply 
embra^iiijr.  an^i  d^'«-ply  indrnt^Ml  liy  the  inner  whorls.  In  youth  the  whorl  is  highly 
arched,  with  <orivex  sides,  and  rounded  venter,  hut  in  age  the  sides  l>ecome 
HatUjned.  tii<-  jihdominal  shoulders  pronr>un<-ed.  Und  tlie  venter  somewhat  flattened. 
The  umhilir '^-^  i-  narrow,  ronreulin^  the  inner  vohitions:  its  ))readth  varies  from 
one-eij^hth    to   on«--twelfth    of    the    diameter   of    the    shell.      The    outer   whorl  is 
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about  one-half  of  the  diameter  of  the  shell,  and  approximately  as  wide  as  high; 
the  greatest  breadth  is  at  the  base  of  the  whorl,  just  above  the  umbilical 
shoulders.  It  is  indented  to  one-half  its  height  by  the  inner  whorl,  and  conceals 
the  inner  whorl  entirely.  In  the  younger  stages  the  form  is  subglobose,  and  the 
umbilicus  virtuall}'  closed.  On  the  venter  there  is  a  low  median  keel,  bounded  by 
shallow  but  distinct  marginal  furrows;  these  furrows  are  very  distinct  on  the  cast, 
but  less  so  on  the  shell. 

Surface  ornamented  with  radial  ribs  that  begin  in  })undles  on  the  umbilical 
border,  run  up  the  sides  with  a  forward  curve,  and  bend  abruptly  forward  on  the 
umbilical  shoulder  to  the  margins  of  the  keel  furrows.  These  ribs  are  usually 
dichotomous,  the  division  taking  place  at  one-third  of  the  height  of  the  whorl:  they 
are  broad  and  rounded,  much  wider  than  the  intercostal  spaces.  In  old  age  the  ribs 
become  weaker,  and  the  shell  is  nearly  smooth,  only  the  keel  remaining  distinct. 

Septa  ammonitic,  but  simple,  not  deeply  digitate.  The  external  lobe  is  divided 
by  a  rectangular  siphonal  saddle  into  two  short  branches;  the  first  lateral  lobe  is 
larger,  and  the  second  lateml  about  as  large  as  the  external;  the  auxiliary  lobe  on 
the  umbilical  shoulder  is  distinctly  individualized,  but  smaller  than  the  second  lateral. 
The  antisiphonal  lobe  is  flanked  b}'  three  internal  laterals  and  an  auxiliar}^  on  each 
side. 

The  larval  stages  of  Paratropltea  Sellai  resemble  Ga^trioceras  in  their  wide 
umbilicus  and  low  helmet-shaped  whorls.  The  keel  appears  at  diameter  of  2  mm., 
while  the  lateral  ribs  do  not  develop  until  the  diameter  of  3.5  mm.  is  reached.  The 
septa  begin  to  be  ammonitic  at  diameter  of  4  mm.  The  development  of  the  species 
is  unusually  simple  for  such  a  highly  specialized  ammonite,  and  the  little  change  that 
takes  place  from  the  larval  period  to  maturity  shows  that  this  genus  has  departed 
very  little  from  its  ancestral  characters.  It  is  therefore  highly  probable  that  in  the 
early  adolescent  stage  of  Paratrojnte^  is  seen  a  good  indication  as  to  what  the 
ancestor  of  Tropltea  was  like,  involute,  robust,  with  highly  arched  whorl,  rounded 
abdominal  shoulders,  strong  keel  without  bordering  furrows,  obscure  umbilical  ribs, 
and  simple  goniatitic  septa.  No  mature  form  is  yet  known  possessing  these 
characters,  but  they  are  seen  also  in  the  young  of  TropittH  and  DlHCotropites^  and 
many  of  them  are  preserved,  although  considcmbly  modified,  in  mature  forms  of 
Styritri<  and    TiutpiceJtitt-s. 

I\u'(ifroj)!fex  SrlJai  is  most  nearly  related  to  J\  Saturn  u^  Dittmar,  but,  according 
to  Mojsisovics,  differs  from  that  species  in  having  one  more  lateral  lobe  in  the 
straighter  lateral  ribs  and  the  fewer  and  weaker  umbilical  nodes.  The  figures  of 
the  two  species  given  by  Mojsisovics  are  indistinguishable,  and  from  a  careful 
examination  of  the  original  specimens  of  the  two,  one  of  the  writers  (A.  Hyatt)  is 
convinced  that  there  are  intergradations  iM'tween  1\  *SV/A// and  1\  Satunm^,     Among 


56  TBIASSIC    CEPHALOPOD   GENERA   OF   AMERICA. 

more  than  four  hundred  American  specimens  of  this  species,  however,  the  writers 
could  find  none  with  the  characters  attributed  to  P.  Saturnun^  and  thev  have  retained 
the  name  proposed  by  MoJ8iso\'ics. 

This  species  is  also  closely  related  to  P,  Dittiuari  Mojsisovics,  with  which  it  is 
associated  both  in  the  Alps  and  in  California,  but  differs  from  that  species  in  its 
more  robust,  thicker  whorl,  P.  DIttman  being  thinner  and  more  discoidal. 

Horizon  and  locality, — Paratrojntes  Sellai  is  very  common  in  California  in  the 
the  Karnic  stage,  Upper  Triassic  zone  of  Tropites  subbullatm^  of  Shasta  County. 
The  figured  specimens  all  came  from  Brock  Mountain,  on  the  divide  between  Squaw 
Creek  and  Pit  River,  about  2i  miles  northeast  of  Madison's  ranch,  6  miles  northeast 
of  the  Bullv  Hill  mine.  It  was  found  in  this  horizon  in  the  Hosselkus  limestone  at 
several  places  along  Squaw  Creek,  alwaj's  in  the  same  association,  with  Tropites 
BxiHbuUntm  Hauer,  DlHCotropiteH  Handlingeiuin  Ilauer,  Prod y don autilus  trladicus 
Mojsisovics,   Sagenites  Herhichl  Mojsisovics,  and  Ilalohia  superha  Mojsisovics. 

Subgenus  GYMNOTROPITES  Hyatt  and  Smith,  subgen.  nov. 

Type. — Paratropite^  americanus  H3^att  and  Smith. 

Involute,  latemlh'  compressed,  discoidal,  deeply  embracing,  and  deeply  indented 
by  the  inner  whorls.  Sides  flattened,  venter  narrow,  surmounted  by  a  keel,  with 
little  or  no  marginal  furrows.  Umbilicus  narrow.  Sides  almost  smooth,  orna- 
mented only  with  cross  strife.  In  some  forms  transitional  to  Paratropltes  s.  str. 
there  are  in  the  adolescent  stages  obscure  rudiments  of  the  lateral  ribs. 

Septa  ammonitic;  external  lobe  divided  by  a  siphonal  saddle.  There  are 
usuallv  two  laterals  and  a  small  auxiliarv  lobe. 

This  yubt^enus  is  distinguished  from  ParatropHes  s.  str.  only  by  its  smooth 
shell,  the  other  characters  being  identical;  it  is  connected  with  that  group  by 
transitional  species,  and  undoubtedly  developed  out  of  ParatropiteH.  It  also 
resembles  Styr!te.%  but  differs  from  that  genus  in  its  more  robust  form  and 
ammonitic  septa. 

Oymnofropite^  is  known  onl}^  from  the  Upper  Triassic  of  Shasta  County, 
Cal.,  zone  of  Tvopitea  snhlndlatiiH^  where  it  is  represented  by  several  species,  of 
which  only  one  is  described  in  this  paper. 

PABATBOPITES   (GTMNOTBOPITES )  AMEBIC  ANUS  Hyatt  and  Smith,  ip.  nov. 

PI.  XXXII,  figs.  1-10. 

Involute,  discoidal,  laterally  compressed.  Whorl  deeply  embracing  and  deeply 
indented  ])v  the  inner  whorl.  Sides  flattened,  venter  narrow  with  obscure  abdom- 
inal  shoulders,  and  low  median  keel,  without  bordering  furrows.  Cross  section 
of    whorl    high    and    narrow.      Umbilicus    closed,    unbilical    shoulders    abruptly 


-\ 
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rounded.  The  height  of  the  whorl  is  one  and  a  third  times  the  width  and 
slightly  more  than  one-half  of  the  total  diameter  of  the  shell.  The  outer  whorl 
covers  the  inner  almost  entirely,  and  is  indented  by  it  to  nearly  one-half  the 
height. 

Surface  of  the  shell  nearly  smooth,  ornamented  only  with  fine  cross  striae, 
which  are  bundled  into  faint  folds. 

The  septa  are  ammonitic,  both  lobes  and  saddles  being  weakly  digitate.  The 
divided  external  lobe  is  flanked  by  two  laterals  and  an  auxiliary,  decreasing  in 
size  toward  the  lunbilicus.  The  antisiphonal  lobe  is  flanked  b}^  three  internal 
laterals  and  an  auxiliary.  In  the  young  stages  the  folds  are  stronger,  forming 
true  ribs  like  those  of  Paratropites^  indicating  the  origin  of  this  group  of  smooth 
forms.  This  species  resembles  Paratropite^  Mar'n  Mojsisovics,  but  is  thinner 
and  smoother.  It  has  a  stronger  external  resemblance  to  Styriten  Reinwchii 
Mojsisovics,"  but  differs  from  that  species  in  having  ammonitic  instead  of 
goniatitic  septa. 

Horizon  and  locality, — Parntrojntes  ( Gymnotropifes)  ainericaniis  Hyatt  and  Smith 
was  found  by  J.  P.  Smith  in  the  Upper  Triassic  zone  of  Tropites  suhbullatua^  of  Shasta 
County,  Cal.,  8  miles  east  of  Madison's  ranch,  on  the  divide  between  Squaw  Creek 
and  Pit  River,  one-half  mile  north  of  the  trail  from  Madison's  to  Brock's  ranch 
on  Pit   River.     This  localitv  is   about  6  miles  northeast  of   the  Bullv  Hill   mine. 

G-enus    SIBYLI^ITES    Moj^inovicH. 

1898.  Sihiflliten,  Mojsisovics,  C'ephalopoden  der  Hallstiitter  Kalke:  Abhandl.  K.-k.  geol.  Reichsanstalt, 
Wien,  vol.  6,  pt.  2,  p.  314. 

Type.  —  Sihyllites  tenuispinatm  Mojsisovics,  Cephalopoden  der  Hallstiitter  Kalke, 
p.  814,  PI.  CXX,  tigs.  1  and  2. 

Evolute,  widely  umbilicate;  inner  whorls  with  rounded  venter,  becoming  sharp- 
ened in  age  into  a  sort  of  keel. 

Sculpture  on  the  inner  whorls  in  form  of  ribs  or  knots,  which  become  weaker 
with  age.  Fine  spiral  lines  on  the  outer  shell.  Body  chamber  more  than  one  revo- 
lution long. 

Septa  ammonitic,  but  not  really  digitate;  the  serration  extends  uniformly  to 
lobes  and  saddles  alike.  There  is  a  small  divided  ventral  lobe,  a  large  first  lateral, 
small  second  lateral,  and  usually  a  small  auxiliary  lobe. 

This  genus  is  largely  confined  to  the  Upper  Triassic  of  the  Mediterranean 
region,  where  onW  a  few  species  are  known.  It  is  represented  in  America  by  only 
a  single  species,  Sibytlites  Louderhack!  Hyatt  and  Smith,  from  the  Middle  Triassic 
of  Nevada 


a  Cephalopoden  der  Hallstiitter  Kalke:  Abhandl.  K.-k.  geol.  Reichsan.stalt,  Wien.  vol.  6,  pt.  2.  p.  281.  PI.  XXI.  fif?.  3. 
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8IBTLLITE8  LOUDEBBACKI  Hyatt  and  Smith,  sp.  nov. 

PI.  LXXIV,  figs.  10-12. 

Form  evolute,  discoidal,  whorls  low  and  broad,  increasing^  slowly  in  height, 
rather  deeply  embracing  and  moderately  indented  by  the  inner  volutions.  Sides 
rounded,  and  sloping  gently  to  the  acute  venter,  without  abdominal  shoulders. 
Umbilical  shoulders  abrupt  and  subangular.  Umbilicus  wide  and  deep,  exposing 
the  broad  umbilical  margins  of  the  inner  whorls. 

Surface  almost  smooth,  but  with  faint  umbilical  folds  parallel  with  the  lines  of 
growth.     The  shell  was  not  sufficiently  preserved  to  show  the  spiral  lines. 

The  septa  are  ammonitic,  but  very  simple,  lobes  and  saddles  slightly  serrated 
all  around,  but  not  really  digitate.  The  divided  external  lobe  is  small,  the  first 
lateral  broad  and  rather  shallow,  the  second  lateral  much  smaller;  there  is  probably 
an  auxiliary  lobe  on  the  umbilical  shoulders,  but  that  could  not  be  determined. 
This  species  is  not  like  those  assigned  by  Mojsisovics  to  SihylUtes^  but  is  nearer  to 
Sihyllites  planorhia  Hauer,"  from  the  Middle  Triassic  zone  of  Ceratites  trtrwdosu^^ 
of  Bosnia.     But  the  American  species  has  weaker  sculpture  and  simpler  septa. 

Horizon  mid  locality, — Sihyllitea  Louderhacki  was  found  by  J.  P.  Smith  in  the 
Middle  Triassic  of  Nevada,  on  the  divide  between  Troy  Canyon  and  the  South  Fork 
of  American  <Janyon,  associated  with  Anolcites  Whitneyi^  Ceratites  humboldtensis^ 
Beyrichites  rotelUformis,,  and  many  others.  The  specific  name  is  given  in  honor  of 
Dr.  G.  D.  Louderback,  of  Reno,  Nev. 

&enuH  "rPfcOPICKLTITICS  IVtojsiHOvioH. 

1893.  TropicdHtes,  Mojsisovics,  Cephalopoden  der  Ilallstutter  Kalke:  Abhandl.     K.-k.  geol.  Reichs- 
anstalt,  Wien,  vol.  6,  pt.  2,  p.  369. 

Type. — Tropi^tites  roUmdiiH  Mojsisovics,  Cephalopoden  der  HallstStter  Kalke, 
p.  370,  PI.  CXX,  fig.  9. 

Dwarf  forms.  Evolute,  little  embracing,  discoidal,  depressed  whorls,  of  which 
the  breadth  is  usually  greater  than  the  height.  Cross  section  low  helmet-shaped. 
Umbilicus  wide.     Venter  rather  broad,  and  provided  with  a  sharp  central  keel. 

Sides  ornamented  with  ri])s,  either  simple  or  bifurcated,  that  start  out  from 
the  umbilical  shoulders  and  run  nearl}'  straight  up  the  flanks,  bending  forward  and 
becoming  obsolete  on  the  abdominal  shoulder. 

Septa  goniatitic. 

Mojsisovics  divides  this  genus  into  three  groups:  (1)  Troj)icelt!tei<  costaU\ 
{Tropiceltites  s.  str.)  characterized  by  absence  of  keel-furrows,  l)y  the  inflated 
whorls,  strong  ribs  b(»coniing  obsolete  on   the  venter,  and  by  the  total  absence  of 

aCephalop<Klen  uus  der  Triax  voii  Bosnien:  Denk^chr.  K.  Akad.  WIss.,  Wien,  vol.  t>3,  pt.  2.  p.  271,  PI.  XII,  llgs.  l-%. 
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knots  or  spines;  (2)  Tropiceltites  laeves^  characterized  by  the  obsolescence  of  the 
lateral  sculpture;  (3)  Tropiceltites  arietiffmnes  characterized  by  the  very  numerous 
volutions,  the  strong  lateral  sculpture,  and  the  deep  furrows  bordering  the  central 
keel.  The  Trapiaeltites  Jaeves  and  T.  arietifmijies  together  make  up  the  subgenus 
Amioceltitea  Mojsisovics. 

Only  Tropiceltites  s.  str.  is  known  in  America,  in  the  Upper  Triassic,  zone  of 
Tropites  suhhxdlatxm^  of  Shasta  County,  Cal.  This  group  appears  in  Europe  in  the 
lower  Karnic  stage,  and  persists  until  the  Noric.  Onl}^  a  single  species  is  known 
in  America. 

TBOPICELTITES  7SECHI  Hyatt  and  Smith,  sp.  nov. 
PL  LXXX,  figs.  1-11. 

Moderately  involute,  with  inflated  whorls,  highly  arched,  and  somewhat 
compressed  laterally,  becoming  relatively  narrower  with  age.  Abdominal  shoulders 
rounded,  venter  broad,  provided  with  a  distinct  low  keel  at  maturity.  Umbilicus 
rather  narrow  and  deep. 

Surface  ornamented  with  strong  lateral  ribs  which  at  maturity  cross  the  keel  in 
folds,  but  in  adolescence  become  obsolete  on  the  abdominal  shoulders.  In  the 
young  shells  there  are  only  umbilical  ribs  without  the  keel.  There  are  no  keel 
furrows  at  any  stage. 

Septii  goniatitic;  the  external  lol>e  is  divided  into  two  narrow,  short  branches; 
the  latenil  and  the  auxiliary  are  larger.  The  body  chamber  is  at  least  a  revolution 
in  length.  In  the  young  stages  there  is  neither  keel  nor  ventral  ribs;  the  form  is 
depressed  and  ])road,  and  resembles  StephaniteH  Waagen,  which  may  be  the  parent 
form  of  this  group.  Tropiceltites  Frtchi  in  all  essential  characters  agrees  exactly 
with  the  group  of  T  7'otitnduM, 

lLn'iz(m  and  locality, — Tr<fp!celtltes  Frechi  was  found  by  J.  P.  Smith  in  the 
upper  Triassic,  zone  of  Tropites  sid)hdl<itus^  of  Shasta  CV)unt3%  Cal.,  on  Bear 
Mountain,  near  Sherman's  ranch,  about  18  miles  northeast  of  Redding,  and  2  miles 
nortli  of  the  road  from  Redding  to  Copper  City.  One  specimen  was  also  found  in 
the  limestone  ])elt  on  the  divide  between  Squaw  Creek  and  Pit  River,  about  3 
miles  east  of  Madison's  ranch.  It  was  also  found  bv  J.  P.  Smith  in  the  same 
horizon  in  Bear  Cove,  about  2  miles  northeast  of  the  last  locality. 

The  figured  specimens  all  came  from  Bear  Mountain,  Shasta  Coimty,  Cal., 
near  Sherman's  ranch. 

O^eiiuH  a^ORI^QITISTn^ES  Hlyatt  and  Smith,  gen.  nov. 

Ty])e, — Tornqiflxtites  evolutas  Hyatt  and  Smith,  sp.  nov. 

Evolute,  discoidal.  little  embracing,  laterally  compressed,  low  whorls  increasing 
ver}'  slowly  in  height.     Cross  section  of  whorl  helmet-sha])ed;    sides  flat  convex, 
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venter  narrowly  rounded.  Umbilical  very  wide  and  shallow.  At  maturity  there 
is  a  faint  thread-like  central  elevation,  which  is  the  rudiment  of  a  keel  that  is 
prominent  in  the  adolescent  period. 

Surface  ornamented  with  tine  ribs  that  are  sigmoidal  on  the  sides  and  cross 
the  venter. 

Septa  apparently  goniatitic,  but  showing  under  the  lens  a  faint  serration  of 
the  lateral  lobe. 

The  young  stages  of  this  genus  are  more  involute,  with  higher  whorls,  and 
a  distinct  ventral  keel,  like  Styrites  Mojsisovics.  This  genus  resembles  Lecanites 
Mojsisovics,  but  differs  from  it  in  the  faint  serration  of  the  lateral  lobe  and  in 
the  young  stages. 

T(n*nquistites  is  represented  by  two  species  in  the  zone  of  Tropites  sul^bullattii^^ 
of  Shasta  County,  Cal.  One  European  species  probably  belongs  under  this  genus, 
^^laculites'^^  (ibolinuH  Dittmar,  described  as  hcuUtes  by  Mojsisovics  (Cephalopoden 
der  Hallstatter  ICalke,  p.  ^^\  PI.  LXXXVI,  tig.  4),  but  obviously  unlike  the  type 
of  that  genus.  Only  one  specimen  is  known  of  it,  and  the  young  stages  were  not 
studied,  but  this  showed  the  thread-like  elevation  on  the  venter,  the  faint  lateral 
sculpture,  and  the  weakly  ceratitic  lateral  lobe.  The  generic  name  is  given  in 
honor  of  Prof.  Alexander  Tornquist. 

TOSNdUISTITES   EVOLUTTTS  Hyatt  and  Smith,  sp.  nov. 

PI.  XXXII.  tigs.   11-21. 

Evolute,  laterally  compressed,  widely  umbilicate.  Whorls  laterally  compressed, 
low,  and  increasing  slowly  in  height,  little  embracing,  and  little  indented  by  the 
inner  whorl.  Cross  section  of  the  whorl  elongate-oval,  with  rounded  abdominal 
shoulders,  and  narrow,  arched  venter.  In  the  middle  of  the  venter  is  a  faint 
thread-like  elevation,  which  is  the  remnant  of  a  keel,  which  is  prominent  in  the 
yoimg  stages.  The  height  of  the  whorl  is  slightly  less  than  one-third  of  the 
total  diameter,  and  the  width  is  alx)ut  two-thirds  of  the  height.  The  indentation 
is  about  one-eighth  of  the  height.  The  width  of  the  umbilicus  is  about  one-third 
of  the  diameter  of  the  shell.     The  bod}"  chamber  is  at  least  one  revolution  long. 

The  surface  of  the  shell  and  of  the  cast  is  ornamented  with  weak  folds  that 
bend  sharply  forward  on  the  abdominal  shoulders,  forming  a  narrow  sinus  on 
the  venter. 

Septa  faintly  ceratitic,  the  tirst  lateral  lobe  being  slightly  serrated,  all  the 
others  being  goniatitic.  The  external  lobe  is  divided  by  a  small  siphonal  notch 
into  two  short  branches;  the  tirst  lateral  lobe  is  larger,  and  occasionallv  shows 
under  the  lens  faint  traces  of  serration;  the  second  is  smaller  and  entire;  on  the 
umbilical  shoulder  is   a  ver}'  small  auxiliaiy.     The   antisiphonal  lobe  is   long  and 
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narrow,  flanked  by  a  single  short  internal  lateral  on  each  side.  This  species 
is  nearest  to  ^^Jsculite^^^  oholinus  Dittmar,  which  probably  belongs  to  the  same 
genus  but  differs  from  it  in  the  greater  evolution  and  stronger  sculpture. 

Hi/rlzon  and  locaUty, — T&fmqiustiten  ecolutu^  is  rather  common  in  the  Upper 
Triassic,  zone  of  TropiteH  HuhbuIUttu^^  of  Shasta  Count}',  Cal.,  3  miles  east  of 
Madison's  ranch,  on  the  divide  between  Squaw  Creek  and  Pit  River.  It  was 
most  abundant  at  a  place  one-half  mile  north  of  the  trail  from  Madison's  to 
Brock's  ranch  on  Pit  River. 

GfeniaH    IDISCOTROPIXKS   Hyatt  tintl    Sinitli,  jreri.  nov. 

187i^  EutojiiOfeniJit  Mojsisovifw,  Vorliiulige  kurze  Uel)er8ic]it  der  Ainmoniten-Gattungen  der  Mediter. 

ranen  und  Juvavischen  Trias:  Verhandl.  K.-k.  geol.  Reichsanstalt,  Wien,  p.  Ki6. 
1898.  Eutomocera*^  Mojsisovics,  C/ephalopoden  der  Hallstiitter  Kalke:  Abhaiuil.  K.-k.  geol.  Reichs- 

anntalt,   Wien,  vol.  6,  pt.  2,  p.  283. 
(Not  1877.  Eutoniocera-,  Meek.,   U.  S.  (leol.  Kxplor.  4(.)th  Par.,  vol.  6,  p.  126.) 

Type. — Aminoniteat  aandlingeiuils  Hauer. 

Involute,  discoidal,  laterally  compressed;  whorls  deeply  embracing,  and  deeply 
indented  by  the  inner  whorls.  Sides  flattened;  venter  narrow,  acute,  and  sur- 
mounted by  a  high  keel,  which  in  some  species  is  hollow  and  in  others  is   solid. 

Surface  ornamented  with  dichotomous  sickle-shaped  ribs,  which  bend  forward 
on  the  flanks  and  become  obsolete  at  the  base  of  the  keel;  in  some  species  the 
enlargement  of  these  ribs  on  the  abdomen  forms  rounded  shoulders.  Umbilical 
knots  are  always  present,  and  knot  or  rudimentaiy  spines  may  be  present  on  the 
ribs  but  are  not  numerous.  Besides  the  ribs  the  shell  is  ornamented  with 
distinct  spiral  lines,  giving  a  reticulated  aspect  to  the  surface.  No  constrictions 
or  varices  are  kno^vn. 

The  septa  are  ammonitic,  lobes  and  saddles  being  digitate,  but  not  deeply 
so.  The  external  lobe  is  long  and  deepl}^  divided  by  a  siphonal  saddle;  there  is 
onh'  one  prin(?ipal  lateral  lo})e  present:  one  well-developed  auxiliary,  and  a 
second  smaller  auxiliary  on  the  umbilical  shoulder.  The  bod}'  chamber  is  long, 
comprising  the  last  volution. 

This  genus  is  nearest  to  PavatroplteH  Mojsisovics,  from  which  it  differs  in 
the  more  compressed  form,  the  usual  absence  of  abdominal  shoulders,  and  the 
extremely  high  keel.  The  spiral  lines  of  THscotropltes  appear  also  on  the  shell 
of  the  group  of  TropHen  HuhhtUntuH  and  in  some  other  members  of  the  Tropitoidea, 
and  hence  can  not  be  considered  as  distinctive  of  this  genus. 

The  young  of  T)lscotr<>pitei<  are  of  the  Trophe^  type,  almost  exactly  like 
those  of  the  more  compressed  forms,  and  especially  like  those  of  Paratropites^ 
which  may  ))e  considered  as  the  connecting  link  with  the  parent  stock.  And 
even    in    mature    forms  there  is  an   almost  unbroken  series  from  the  compressed 
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DUcotropites  to  the  cylindrical  Tropites  Imllati^  so  that  there  can  be  no  question 
as  to  the  propriety  of  classing  these  seemingly  very  different  forms  in  the  same 
family. 

In  classifying  the  annnonites  of  the  European  Triassic,  E.  von  Mojsisovics'* 
assigned  AmtnoniteH  sandUngensis  Hauer  to  Hyatt's  genus  Eutomoceraa^  which 
was  based  on  a  single  imperfect  specimen  from  the  Middle  Triassic  of  Nevada. 
Later  collections  made  in  the  West  Humboldt  region  of  Nevada  show  that 
Exdomocerm  Lauhei  Meek,*  the  type  of  the  genus,  has  ceratitic  lobes,  and  belongs 
to  the  CVratitoidea,  being  much  more  closely  allied  to  Ilungarite^  than  to  the 
Tropitidte.  The  generic  diagnosis  of  Kutoinoceraa  giy^n  by  Mojsisovic^s^  was  based 
entirely  on  Ammonites  sandHngensiH  Hauer,  and  kindred  species  in  the  Upper 
Triassic,  Kiirni(^  stage,  of  the  Austrian  Alps,  and  not  on  EuUmioceras  Lauhei  Meek. 
Mojsisovics  divides  the  European  species  assigned  to  EutomocercLH  into  two  groups: 
(1)  Entoinrtcerata  striattt;  including  E.  sandUngeme  Hauer,  E,  Tlieron  Dittmar,  E. 
Plinii  Mojsisovics,  E,  acutw/i  Mojsisovics,  E.  d^nudatum  Mojsisovics.  (2)  EutamO' 
cerata  punctata;  including  E,  puncUitnm  Mojsisovics,  E,  Stngeli  Mojsisovics. 

The  American  species,  E,  Diuhei  Meek,  was  assigned  to  the  group  of  Eutomocerata 
punctata. 

The  first  group  {Entamoebas  sandHngense)  was  characterized  by  the  presence 
of  umbilical  knots  but  none  on  the  flanks,  and  a  hollow  keel.  The  second  group  was 
characterized  by  lateral  in  addition  to  the  imibilical  knots,  and  by  the  supposed 
possession  of  a  solid  keel. 

None  of  the  species  assigned  by  Mojsisovics  to  Eutomoceras  agrees  with 
Eutomoeeras  Lauhei  Meek,  but  all  have  the  geneml  characters  of  Ammonites  sand- 
lingeiisis  Hauer,  and  clearly  belong  to  the  Tropitidae,  with  which  the  American  type 
species  has  no  affinity.  This  group,  however,  is  generically  distinct,  and  therefore 
the  writers  propose  for  it  the  name  Discotropites  Hyatt  and  Smith,  gen.  nov., 
with  '''" AmmonittH^  nandlingensis  Hauer  as  the  type.  Dincotropites  is  known  only 
in  the  Upper  Triassic,  Karnic  stage;  in  Europe  it  is  represented  by  the  species 
assigned  b}'  Mojsisovics  to  Eutomoeeras.  In  America  it  is  represented  in  the  zone 
of  Tropites  suhhulUitus  by  Discotropites  sandltngensis  Hauer,  and  by  several  other 
species,  of  which  one  belongs  to  the  group  defined  by  Mojsisovic-s  as  EuUmiocerata 
imnetata  and  the  others  to  the  Eutomoeerata  striata^  all  closely  allied  to  their 
EurofKian  congeners. 

'I  VorliiuflKe   kurz<!   ITcjlx'rHicht  der   Ainmonlteii-GHttunKen   der  Mediterranen   uiid  Jnvavl«chen   Trias:    Verhandl. 
K.-k.Ke<»l.  R*;i<;hsKiiHUilt,  Wlen,  1H79.  p.  \m. 

hV.  S.  (Jcrol.  Kxplor.  40th  I'lir..  vol.  A,  1S77,  p.  126.  I'l.  X,  Ak^.  8  and  Mii. 

'•CephalojKxh'ii  der  HallMtiitter  Kalke:  Abhandl.  K.-k.geol.  Reichsanutalt,  Wien,  vol.  6,  pt.  2,  1893,  p.  288. 
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DI8C0TB0PITE8  SAKDLIirOENSIS  Haner. 
PI.  XXXV,  figp.  1-12;  PI.  XXXVI,  fige.  1-26. 

1849.  Amjuonitea  sancllingeiutiSj  Hauer,  Ueber  neue  Cephalopoden  auH  den  Marmorechichten  von  Hall- 

statt  iind  Aiiflsee:  Haidinger's  Naturwiws.     Abhandl.,  vol.  3,  p.  10,  PI.  Ill,  figs.  10-12. 
1866.  Ammonites  sandlingemis,  Dittmar,  Zur  Fauna  der  Hallstiitter  Kalke:  GeognoHt.-palaeont.  Beitr., 

vol.  1,  p.  370. 
1893.  Eutomocerax  mndUngense^  E.  von  Mojeisovics,  Cephalopoden  der  Hallstiitter  Kalke:  Abhandl. 

K.-k.  geol.  Reichsanstalt,  Wien,  vol.  6,  pt.  2,  p.  285,  PL  CXXX,  tige.  11-13;  PI.  CXXXI, 

figs.  1-11. 
1904.  Entomoceraji   sajidlhigensej  J.  P.    Smith,  The  Comparative  Stratigraphy  of   the   Marine  Trias 

of  Western  America:  Pr(x\  California  Acad.  Sci.,  3d  eer.,  vol.  1,  p.  397,  PI.  XLVI,  fig.  10; 

and  PI.  XLVIII,  figs.  5-6. 

T(/pe — Di^eotropltm^  gen.  nov.,  Hyatt  and  Smith. 

Involute,  laterally  compressed,  discoidal,  deeply  embracing  and  deeply  indented 
by  the  inner  volution.  Umbilicus  narrow,  one-eighth  of  the  diameter  of  the  shell, 
but  exposing  the  umbilical  shoulders  of  the  inner  whorls.  Umbilical  shoulders 
abruptly  rounded.  Sides  flattened-convex,  curving  gently  to  the  acute  venter,  with 
hardlv  anv  abdominal  shoulders.  Venter  narrow  and  acute,  surmounted  bv  a  hiffh 
hollow  keel,  which  is  thinner  at  the  base  than  at  the  top,  and  without  bordering 
furrows.  The  outer  whorl  is  one-half  the  diameter  of  the  shell,  and  its  breadth  is 
one-half  of  the  height.  It  is  indented  to  one-third  of  its  height  by  the  inner  volu- 
tion, and  conceals  three-fourths  of  that  volution. 

Surface  ornamented  with  numerous  fine  but  distinct  sickle-shaped  ribs  that 
show  in  the  middle  of  the  flanks  a  gentle  backward  curve,  and  then  bend  forward  to 
the  base  of  the  keel,  where  they  become  obsolete.  These  ribs  are  either  single  or 
dichotomous,  the  division  taking  place  nearly  halfway  up  the  flanks.  The  ribs  are 
rounded,  low,  and  narrower  than  the  intercostal  spaces;  there  are  about  sixty  to  a 
revolution  on  the  mature  shell.  In  addition  to  the  ribs  there  are  numerous  fine 
spiral  lines,  which  crossing  the  ribs  give  to  them  a  beaded  appearance.  Both  ribs 
and  spiral  lines  show  distinctly  on  the  cast  as  well  as  on  the  shell.  Around  the 
umbilicus  there  is  a  row  of  small  knots,  the  remnant  of  coarse  umbilical  ribs  in  the 
TropdeH  stage  of  growth. 

Septa  ammonitic  but  comparatively  simple,  lobes  and  saddles  all  digitate,  but 
not  deeply  so.  External  lobe  divided  by  a  shallow  siphonal  saddle  into  two  short 
branches.  First  lateral  broader  and  deeper;  second  lateral  less  than  half  the  size 
of  the  first;  auxiliary  shallow  and  composed  of  two  or  three  indentations  on  the 
umbilical  shoulder.     The  antisiphonal  lobe  is  flanked  by  three  internal  laterals. 

Mojsisovics  described  the  second  lateral  as  an  auxiliary,  but  it  is  too  well  devel- 
oped to  be  considered  as  such,  especially  since  the  occurrence  of  the  real  auxiliary 
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on  iliif  iimbirK!ttl  Hhould(*r  nmkc^H  Huc^ti  a  dc^finition  iiicoiTCK*t.  The  septa  figured  by 
MoJHiHovirK  \\'i*.rt*  tulum  from  ii  Hiimll  Hpeciinen  on  which  the  auxiliary  was  not  yet 
diHtinr'ily  dev<*iop<'(L 

'rii«  yourifi^  <»f  plHiotropitt'H  HdntlliuijrnHtH  \\n\  robust  and  not  discoidal,  reseni- 
blinijf  PartttrofHh'M;  thoy  t-an,  howovor,  b<»  distinj^uishcd  from  that  genus  })y  their 
Hhar|M^r  \i*.nU*v.  In  tht^  <Mirli(M'  stngc^s  tho  sculpture  is  much  rougher  than  at 
maturity,  rcK4»ml)ling  that  of  Tnt/flttH;  but  in  DhcoiroplhH  Hatkdlir^genHus  the  ribs 
appiMii*  bffforc  tiic  k(M>i  at  the  diauM'tcr  of  0.0  mm.,  while  the  keel  does  not  appear 
until  a  diam4*ter  of  2.7  nun.  is  nMU!hed.  In  all  species  of  Tropite^  and  Paratropites 
examined  hy  the  wriU'Ps  the  keel  appears  before  the  lateral  ribs  are  developed. 
Kron»  the  devt^lopmiMit  of  this  species  it  is  clear  that  Dinttropftetf  wtm  the  parent 
stock,  and  (hat  nUrotrofHttM  has  departed  less  from  that  radicle  than  has  Trojntes. 
Tht*  t»arlier  larval  stagers  of  this  species  are  like  (fantr!(><'rras^  which  is  shown  by 
twt»  specimens  figured  on  IM.  XXXVI,  tigs.  10-18,  17  and  18,  of  the  following 
dimensions: 

mm.  mm. 

I  Muni«»t«»r 1. 36  2. 68 

lh«i){hl  ofliuit  whorl 52  1.32 

IIoIkIu  tif  lu>t  wlhirl  frmu  tlu«  jmHtHliii^j 37  .92 

WltUliorUHt  N\ht>rl 70  1.92 

Ihvolution 15  .40 

NVUhh  of  uiuhiliou.-* 43  .65 

This  gastriiHvnin  Magi*  makes  it  evident  that  /h\^\y»fn>/»iff^^  developed  out  of  the 
C}|yph5iHvmtida\  pixdmblv  fi*i>m  <»\i.N7r/«»t>-nf.v  itself,  and  the  transition  to  the 
H>^pifoid  ohai'aoteiN  teaches  \is  to  KH>k  ft>r,  in  tl^e  I^>wer  Triassic,  si>me  form  with 
laloi^l  riKs^  highly  aivhed,  aoufe  venter,  incipient  ktn^l,  and  simple  gi>niatitio  septa. 
Such  a  jjxMUis  is  as  vet  unknown,  but  the  young  stagt^s  of  /h\s\\ifn»p*t<^,  I\ti>9tiy'piU*^ 
5iml  T*^p^:f^^  sho\\  what  it  i>  like,  Sfi^rtfrs  tills  jiart  of  these  reijuirements,  but  has 
Kvst  the  ri^w^  Unwuie  tu\Mv  inv\^lute,  and  is  thus  itsi^lf  highly  s|iecializeil  in  mast 
rx^^Hvt.v,  /  ^  .'V* -'*r«V:,x.  uh\  has  prws^^rvtnl  many  of  the  characters  of  the  unknown 
prinutixe  form,  but  has  als^>  ai\|uirt\l  s^mie  that  the  primitive  form  ixniUi  not  hare 
}v^sm>sm\1,  rhe>*M\\\*  iT^Miera  art^  known  only  fn^ui  the  T pjx^r  Trias^io  and  could 
tuirvUv  iv  e\|yvt<\i  t\^  prt^>*^rve  all  the  an^vsiral  characters,  but  they  an?  valuable  in 
interprt*i:n5:  the  '.tu^iiinj::  o!  the  yor.ng  stagv*s  v^f  / *«V.>-rn»^ •♦*.>. v 

I't^e  v'^i:!\^nv.:i:i  >iyv::uon>  of  .''  \v  .•^'.  .v.^  vj/i^rVscr -%-*<**  shi^w  as  much  variadoQ 
a>  tJKtsu^  frvKV.  ihc  A>i^>,  :::er>^  Vir^c  ::o  v>Mi>ianvv  in  the  size  anvl  nuuilvr  of  the  rilws. 
n^e\  ai!A^  shx»\\  :v  >,^:v.t^  vr^  ir.Air.n^.x  auu:t  sjvvimo!»>  the  ieveiopuK^nt  of  abdomiRa) 
shvv;*jsit  r>v  >^  :u  T\    :::v  rv.^  ::.:vstr-  ;v,>i  s>  Tiuy  'vn.:  rVrwari  i:ear  the  ha?*f  of  tbe 
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The  agreement  with  the  figures  and  descriptions  given  by  Mojsisovics  of 
iJiscotropltes  sandlhigensia^  of  the  Alpine  province,  is  as  perfect  as  could  be  wished 
for.  The  only  possible  difference  is  in  the  development  of  a  distinct  auxiliary  lobe, 
and  the  figure  of  the  septa  given  by  Mojsisovics  was  taken  from  a  small  specimen, 
where  the  auxiliary  lobe  would  not  have  been  developed.  Many  of  the  Californian 
specimens  are  certainly  more  like  the  type  than  some  of  the  figures  given  by 
Mojsisovics  are  like  each  other. 

Mojsisovics  assigned  Ammo7iites  Handling ensis  Hauer  to  Eutoinocerm  Hyatt, 
which  was  based  on  a  single  imperfect  specimen  from  the  Middle  Triassic  of  Nevada. 
Further  collections  of  the  type,  Eutomoceras  Lauhel  Meek,  have  shown  that  its  septa 
are  ceratitic,  and  that  it  belongs  to  the  Ceratitoidea,  being  closely  allied  to 
Ilungarites.  The  generic  diagnosis  of  Eutomoceras  given  by  Mojsisovics  was  based 
on  Arnmrmites  mndUngensl^^  and  therefore  this  group  needs  a  new  name.  The 
writers  have  called  it  Dkcotropites^  with  Ammonites  mndlingensis  Hauer  as  the 
type. 

l)\mei\m)iix»  of  the  s^pecimens  figured  on  PL  XXX  Vy  figs.  1  and  2. 

mm. 

Diameter 70 

Height  of  last  whorl 37 

Height  of  last  whorl  from  the  preceding 25 

Width  of  last  whorl 19 

Involution 12 

Width  of  umbilicus 9 

Horizon  and  locality, — Discotropites  sandlingensis  is  common  in  the  Upper 
Triassic  of  Shasta  Count}- ,  Cal.,  zone  of  Tropites  ftubbid/utiis,  8  miles  east  of  Madison's 
ranch,  on  the  divide  between  Squaw  Creek  and  Pit  River.  This  locality  is  6  miles 
northeast  of  Winthrop,  and  one-half  mile  north  of  the  trail  from  Madison's  to 
Brock's  ranch  on  Pit  River.  In  the  Alps  this  species  is  common  in  the  same 
horizon  and  in  the  same  association  as  in  California. 

1875.   TropUen  (pars),  Mojsisovics,  in  M.  Neumayr,  Die  Ammoniten  der  Kreide  und  die  Syetematik 

der  Ammonitiden:  Zeitsch,  Deutsch.  geol.  Gesell.,  vol.  27,  p.  889. 
1879.   Tropites  (pars),    Mojsisovics,   Vorlaufige    kurze    Uebersiclit   der    Ammoniten-Gattongen    der 

Mediterranen  und  Juvavischen  Trias:  Verhandl.  K.-k.  geol.  Reichsanstalt,  Wien,  p.  136. 
1893.   Tropites    (pars),   Mojsisovics,  Cephalopoden    der    Hallstatter    Kalke:    Abhandl.    K.-k.    geol. 

Reichsanstalt,  Wien,  vol.  6,  pt.  2,  p.  184. 
1896.  Tropites  (pars),   Beitr.    Kennt.    der   Obertriadischen    Cephalopoden-Faunen    des    Himalaya: 

Denkschr.  K.  Akad.  Wiss.,  Wien,  vol.  63,  p.  39. 
1904.   TropiteSy  J.  P.  Smith,  The  Comparative  Stratigraphy  of  the  Marine  Trias  of  Western  America: 

Proc.  California  Acad.  Sci.,  3d  ser.,  vol.  1,  p.  392. 
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Type, — Ammonites  Huhhullatxis  Hauer,  Ueber  neue  Cephalopoden  aus  den 
Mannor8chichten  von  Hallstatt  iind  Aussee:  Haidinger's  Naturwiss.  Abhandl.,  vol. 
3,  1849,  p.  19,  PI.  IV,  figs.  1-4  (not  5-7);  also  E.  von  Mojsisovics,  Cephalopoden  der 
Hallstfttter  Kalke,  1893,  p.  187;  PI.  CVI,  figs.  1,  2,  3,  5,  7;  PI.  CVIII;  PI.  CX, 
fig.  6. 

Moderately  evolute  whorls,  not  deeply  embracing,  and  not  deeply  indented  by 
the  inner  whorls.  Umbilicus  open  and  deep,  with  steep  walls.  Whorls  usually 
broader  than  high,  with  angular  prominent  umbilical  shoulders,  and  arched  venter, 
which  may  be  broad  and  flattened,  or  helmet-shaped.  At  maturity  the  whorls  are 
often  contracted,  showing  egression,  so  that  the  body  whorl  is  lower  and  narrower 
than  the  inner  volution.  The  cross  section  is  usually  trapezoidal,  and  in  the  typical 
forms  there  are  no  flanks,  for  the  venter  is  flattened  so  that  it  begins  at  the  umbilical 
shoulders. 

Surface  ornamented  with  strong  umbilical  knots,  from  which  dichotomous 
ribs  start  out,  curving  gently  across  the  sides  to  near  the  center,  upon  which  a 
strong  keel  is  developed,  usually  with  marginal  furrows  at  which  the  lateral  ribs 
end.  The  surface  of  the  shell  also  has  spiral  lines,  which  are  not  visible  on  the 
cast.  No  constrictions  appear  on  the  shell,  and  no  knots  except  on  the  umbilical 
shoulders. 

The  septa  are  ammonitic,  but  not  deeply  digitate.  The  external  lobe  is 
divided  by  a  siphonal  saddle  into  two  broad,  shallow  branches.  The  lateral  lobe 
is  still  broader,  and  there  are  usually  several  auxiliaries,  which  in  the  type  species 
are  on  the  steep  umbilical  walls.  Since  the  height  of  the  whorls  varies  greatly, 
there  is  a  corresix)nding  variation  in  the  number  of  the  lateral  lobes.  The  body 
chamber  is  long,  at  least  a  revolution  in  length. 

E.  von  Mojsisovics''  divides  Tropites  into  five  groups:  (1)  Tropites  huUuti 
(Tropites  s.  str.);  (2)  Tropites  spinosi  (subgenus  Anatropites)\  (3)  Tropites  lahiati 
(subgenus  PauU}tropttes)\  (4)  Tropites  cvquahiles  (subgenus  Paratropites)\  (5) 
Tropites  galeoli  (subgenus  Mi(Totropites). 

Tropites  hull  at  i  have  the  general  characters  of  the  type  species,  the  robust, 
broad,  little  embmcing  whorls,  with  prominent  umbilical  shoulders  and  low,  broad 
venter,  with  knots  on  the  umbilicus  as  the  starting  place  of  the  ribs. 

Tropites  spinod  have  spines  instead  of  knots  on  the  umbilical  angles  of  the 
inner  whorls,  and  have  only  very  low,  narrow  whorls,  increasing  slowly  in  height. 

Tropites  lahiati  are  characterized  by  the  obsolescence  of  the  umbilical  knots, 
and  by  the  occurrence  on  the  body  chamber  of  paulostome-like  contractions  which 
replace,  in  part,  the  normal  sculpture  of  the  flanks. 

a  Cephalopoden  der  HalUt&tter  Kalke:  Alhandl.  K.-k.  geol.  ReichsaiiRtalt,  Wien,  vol.  6,  pt.  2, 1893,  p.  184. 
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Tropitex  ii'q}iahilei<  arc  characterized  by  the  laterally  compressed,  high,  involute 
whorls,  by  the  similarity  of  the  mature  forms  to  the  youthful  stages,  and  by  the 
narrower  umbilicus.  These  diflferences  are  so  striking  that  the  writers  prefer  to 
regard  Paratropltes  as  an  independent  genus,  especially  since  subgenera  under  it 
may  also  be  distinguished.  These  characters  will  be  treated  fully  under  the  head 
of  Paratrapites, 

Tropites  galeoll  are  characterized  by  dwarfed,  involute  forms,  on  which  the 
sculpture  shows  a  tendency  to  become  obsolete,  and  the  whorl  shows  a  decided 
egression  on  the  body  chamber.     These  are  all  marks  of  degeneration  in  this  family. 

The  genus  Tropites  appears,  unheralded  by  known  ancestors,  in  the  Upper 
Triassic,  K^rnic  stage,  in  the  Mediterranean  region,  in  the  Himalayas,  and  in 
California.  A  few  remnants  live  on  into  the  Noric  stage,  but  here  the  entire 
genus  becomes  extinct,  without  leaving  any  descendants,  so  far  as  our  present 
knowledge  extends.  The  Tropites  that  has  been  cited  from  the  Lower  Jura  of  the 
southern  Alps  does  not  belong  to  this  genus,  but  to  the  Arietidse. 

The  sudden  appearance  of  the  typical  Tropitidje,  with  apparently  many  iden- 
tical species,  in  three  remote  regions  in  the  Karnic  stage  is  one  of  the  most 
striking  and  puzzling  events  in  the  history  of  Triassic  ammonite  faunas.  Some- 
where in  the  world  this  group  must  have  differentiated  in  the  Middle  Triassic, 
but  it  was  not  in  the  Mediterranean  region,  nor  in  the  Himalayas,  nor  in  western 
America,  the  only  places  where  Upper  Triassic  faunas  are  well  known.  Up  to 
this  time  no  species  of  Tropites  has  ever  been  described  from  America,  but  in  the 
Tropites  suhhullat^is  beds  of  Shasta  County,  Cal.,  were  found  T  snhbullatfis  Hauer, 
T  torquillics  Mojsisovics,  and  a  large  number  of  undescribed  species  of  this  genus. 

TROPITES  SUBBULLATTTS  Haner. 
PI.  XXXIII,  figs.  1-7;  PI.  XXXIV,  figs.  1-14;  PI.  LXXIX,  fige.  1-10. 

1849.  Ammonites  mbhullatxis^  Hauer  (pars).     Ueber  neue  Cephalopoden  aus  den  Marmorschichten  von 

Hallstatt  und  Aussee:   Haidinger's  Naturwiss.    Abhandl.,  vol.  3,  p.    19,  PL   IV,   figs.    1-4; 

(not  5-7). 
1893.   Tropites  suhbullatm,  Mojsisovics,  Cephalopoden  der  Hallstiitter  Kalke:   Abhandl.   K.-k.  geol. 

Reichsanstalt,  VVien,  vol.  6,  pt.  2,  p.  187,  PI.  CVI,  figs.  1,  2,  3,  5,  7;  PI.  CVII;  PL  CVIII; 

PL  CX,  fig.  6. 

Form  subglobose,  broad,  e volute;  cross  section  tmpezoidal.  Whorl  broad, 
arched,  but  depressed,  rising  with  gentle  curve  from  the  umbilicus  to  the  venter, 
without  any  marked  abdominal  shoulders.  Umbilical  shoulders  abrupt  and  angu 
lar,  with  the  inner  walls  steep.  Umbilicus  wide  and  deep,  exposing  the  umbilical 
margins  of  the  inner  whorls,  forming  a  funnel-shaped  cavity  with  spiral  row  of 
knots,  marking  the  edges  of  the  inner  volutions.  The  breadth  of  the  whorl  is 
nearly  equal  to  the  diameter  of  the  shell,  and  is  about  twice   the   height.     The 
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whorl  is  indented  to  about  one-fourth  its  height  l)y  the  inner  volution.  The  width 
of  the  umbilicus  is  about  three-eighths  of  the  total  diameter. 

The  venter  is  surmounted  by  a  strong,  low,  median  keel,  bordered  by  shallow 
furrows.  The  umbilical  margin  is  ornamented  with  a  row  of  blunt  nodes,  and 
from  these  branch  out  the  radial  ribs  that  run  with  a  forward  curve  across  the 
whorl  to  the  keel  furrows.  These  ribs  are  faint,  but  always  present,  and  usually 
diehotomous,  the  division  taking  place  about  halfway  between  the  umbilical 
margin  and  the  keel.  At  maturit}'  the  keel  becomes  depressed  and  the  ridges 
sometimes  cross  it,  giving  to  it  a  beaded  appearance.  The  keel  furrows  are 
obscure  in  adolescence,  but-  become  distinct  at  maturity.  There  are  faint  spiral 
lines  on  the  outer  shell,  stronger  on  the  venter  than  on  the  sides. 

The  septa  are  ammonitic  but  not  deeply  digitate,  the  lobes  more  so  than  the 
saddles.  The  external  lobe  is  divided  by  a  nearly  rectangular  siphoual  saddle  into 
two  narrow  and  short  monacanthian  lobes.  The  first  lateral  lobe  is  deep  and  broad; 
the  second  lateral,  just  above  the  umbilical  margin,  is  broad  and  shallow.  On  the 
inner  slope  of  the  umbilical  walls  there  are  two  distinctly  individualized  auxiliaries. 
The  first  and  second  lateral  saddles  are  narrower  than  the  lobes,  and  much  narrower 
at  the  top  than  at  the  base.  The  antisiphonal  lobe  is  narrow,  flanked  by  a  pair  of 
similar  laterals  on  each  side. 

At  maturity  the  spimi  becomes  wider,  and  the  whorl  does  not  keep  up  its  rate 
of  increase,  showing  the  phenomenon  of  egression,  so  that  not  only  the  umbilical 
margins  of  the  inner  whorls  but  also  part  of  their  flanks  may  be  seen  in  the 
umbilicus.     At  this  stage  also  the  umbilical  nodes  usually  become  obsolete. 

The  young  stages  of  Tropites  aicbbidlatus  are  keg-shaped,  with  broad  umbilicus, 
shai*p  umbilical  margins,  no  flanks,  and  very  low  whorls.  The  innermost  volutions 
are  nearly  globose,  but  the  whorl  soon  begins  to  flatten,  and  the  umbilical  margin 
becomes  angular;  the}'  have  constrictions,  but  no  other  sculpture.  The  keel  appears 
at  diameter  of  2  mm.  The  umbilical  nodes  and  the  spiral  striae  appear  at  the 
diameter  of  5  or  6  mm.  A  specimen,  figured  on  PI.  XXXIV,  figs.  12-14,  showing 
the  beginning  of  the  umbilical  nodes,  gave  the  following  dimensions: 

Dimermons  of  specimen  figured  on  PL  XXXIV,  figs,  liS-14. 

mm. 

Diameter 7. 3 

Height  of  last  whorl 2. 6 

Height  of  last  whorl  from  the  preceding 1.9 

Width  of  last  whorl 7.3 

Involution 7 

Width  of  umbilicus 3. 6 

The  septa  pass  from  the  goniatite  to  the  ammonite  stage  at  diameter  of  4.5  mm., 
and  the  nodes  begin  to  be  prolonged  as  ribs  on  the  venter  at  diameter  of  7  or  8  mm. 
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At  the  diameter  of  about  10  mm.  the  venter  begins  to  arch,  and  from  then  on  there 
is  a  steady  progression  toward  mature  characters.  An  adolescent  specimen,  figured 
on  PI.  XXXIV,  figs.  6-8,  gave  the  following  dimensions: 

Dimensions  of  specimen  figured  on  PL  XXX/Vy  figs.  6S. 

mm. 

Diameter 16. 5 

Height  of  last  whorl 6. 5 

Height  of  last  whorl  from  preceding 5 

Width  of  last  whorl 16.5 

Involution 1.5 

Width  of  umbilicus 6. 5 

Dimensions  of  specimens  of  Tropites  suhbuUal'os. 

Successively  larger  specimens  gave  the  following  dimensions: 

mm.      mm.     mm.  mm. 

Diameter 25  40  60  80 

Height  of  last  whorl 10  15.5  22  32 

Height  of  last  whorl  from  the  preceding 7  11  15  19 

Width  of  last  whorl ." 25  37  44  56 

Involution 3  4.5  7  13 

Width  of  umbilicus 7.5    14.5  25  30 

These  measurements  show  that  the  whorl  increases  slowly  in  height,  but  becomes 
more  highly  arched,  while  the  relative  width  of  the  last  whorl  decreases.  The 
umbilicus  widens  w  ith  age,  and  shows  egression,  exposing  the  shoulders  of  the  inner 
whorls  as  the  spiral  widens.  This  egression  takes  place  at  a  diameter  of  between  40 
and  60  mm.,  when  full  maturity  is  reached.  At  80  mm.  the  shell  is  already  senile, 
and  shows  degeneration  in  loss  of  distinct  sculpture. 

The  Alpine  specimens  of  Tropitea  snhhxdlattui  are  extremely  variable,  so  that  it 
is  almost  impossible  to  define  the  limits  of  the  species.  The  same  thing  is  true  of 
the  Californian  specimens.  There  are,  however,  some  slight  diflferences,  such  as  the 
stronger  spiral  lines,  deeper  keel  furrows,  and  broader  whorl,  which  seem  to  be 
characteristic  of  the  American  types,  and  it  was  not  possible  to  separate  these  from 
those  identical  in  every  other  particular  with  the  European  forms. 

Horizon  and  locality, — Tropites  suhhullatus  is  characteristic  of  the  upper  Karnic 
horizon  of  the  Upper  Triassic  in  the  Tyrolian  Alps;  in  California  it  is  common  in 
the  same  horizon  and  in  the  same  faunal  association  in  the  Hosselkus  limestone,  in 
Shasta  County,  Cal.,  on  the  ridge  between  Squaw  Creek  and  Pit  River,  about  3  miles 
east  of  Madison's  ranch,  where  it  was  first  discovered  by  Dr.  H.  W.  Fairbanks. 
The  specimens  figured  in  this  paper  were  collected  at  that  locality  by  J.  P.  Smith, 
who  also  found  it  on  Bear  Mountain,  near  Sherman's  ranch,  about  18  miles  northeast 
of  Redding.  A  species  probably  identical  with  this  has  been  found  by  the  geological 
survey  of  India  in  the  Upper  Triassic  of  the  Himalayas. 
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Sviborder  ARCESXOIDEA. 

Forms  with  long  body  chamber,  smooth,  subglobose  whorls,  and  septa  either 
goniatitic,  ceratitic,  or  ammonitie,  of  the  brachyphyllic  type.  The  Arcestoidea  seem 
to  be  derived  from  the  gastrioceran  branch  of  the  Glyphioceratidae,  probably  from 
AdrianiteJi  or  Agathiceras.  Under  this  group  belong  the  Popanoceratidae,  Cyclolo- 
bidce,  Arcestidte,  and  Cladiscitidae.  The  Popanoceratid«B  are  known  in  the  Carbon- 
iferous and  Triassic;  the  Cyclolobidro  only  in  Carboniferous;  the  Arcestidse  and 
Cladiseitida;  only  in  the  Triassic.  Only  the  PopanoceratidsB  and  Arcestidse  are 
represented  in  the  American  Triassic. 

Family  POPANOCERATID^]  Hyatt. 

Subglobose,  involute,  smooth  forms,  with  long  body  chamber,  and  tritenidian 
or  prionidian  septa.  This  group  is  the  chief  representative  of  the  Arcestoidea  in  the 
Lower  Triassic,  where  it  is  common.  In  the  American  Triassic  the  Popanoceratid® 
are  represented  only  by  Prosphhigltes  and  Popanocercis^  which  are  merely  survivors 
of  Permian  types,  not  even  so  highly  specialized  as  kindred  forms  already  developed 
in  the  Paleozoic. 

OrewxxH  I?01»A7SrOCKR.AS  Hyatt. 

1883.  PopanoceraSy  Hyatt,  Genera  of  Fossil  Cephalopocls:  Proc.  Boston  Soc.  Nat.  Hist.,  vol.  22,  p.  337. 
1886.  PopanoceraSy  Mojsisovics,  Arktische  Triasfaunen:  M^»m.  Acad.  imp.  sci.  St.-P^tersbourg,  s^r.  7. 

tome  33,  No.  0,  p.  65. 
1894.  ParapopanoceraSy  Hau}^,  Les  Ammonites  du  Permien  et  du  Trias:   Bull.  Soc.  g^l.  France,  sdr, 

3,  tome  22,  p.  395. 
1901.   Popanocerat*,  F.  Freeh,  I^tha^a  PalaK)zoica,  Bd.  II,  Liefening  3,  p.  512. 

Ti/pe, —  Gonlatltes  kingmnm  Murchison,  Verneuil,  and  Keyserling,  Geology  of 
Russia  in  Europe  and  the  Ural  Mountains,  1845,  vol.  2,  p.  374,  PI.  XXVII, 
fig.  5,  rt,  J,  c. 

Whorls  involute,  subglobose,  but  laterally  compressed;  venter  flattened,  but 
with  rounded  shoulders.  Sides  provided  with  fine  flexuous  ribs,  with  a  backward 
bend  on  the  venter.  Umbilicus  very  narrow.  Septa  divided  into  numerous  lobes 
and  saddles,  of  which  the  former  are  either  bifid  or  trifid,  and  the  latter  entire. 
This  genus  has  been  extended  so  far  beyond  what  Hyatt  included  in  his  original 
description  that  many  subgenera  have  been  established  for  the  various  groups. 
Popanocerds^  in  the  strict  sense,  has  not  been  found  in  the  Triassic,  but  some  of  its 
descendants  are  common  in  that  formation. 
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Subgenus  PARAPOPANOCBRAS  Haug. 

1894.  ParapopanoceraSy  Haug,  Les  Ammonites  du  Permien  et  du  Trias:  Bull.  Soc.  g^ol.  France,  s^r. 
3,  tome  22,  p.  395. 

Ti/pe, — Popmwcenis  VerneuUi  Mojsisovics,  Arktische  Triasfaunen,  p.  65,  PI, 
XV\  fig^s.  5-0,  from  the  Middle  Triassic  of  Spitzbergen. 

Form  subglobose,  moderately  involute;  whorls  compressed  and  deeply  embra- 
cing; umbilicus  open,  deep,  and  rather  narrow. 

Sculpture,  consisting  of  varices  and  striae,  running  nearly  straight  across  the 
venter,  instead  of  bending  sharply  backward. 

Septa  distinctly  prionidian  instead  of  being  merely  triaenidian,  as  in  Popano- 
cerm  s.  str.,  of  the  Permian.  The  serrations  run  far  up  on  the  sides  of  the 
saddles,  showing  that  the  form  is  transitional  to  A7resteft. 

0 

Haug  called  the  division  a  genus,  but  the  species  cited  do  not  differ  further 
from  the  type  of  Popanoceriu  than  do  many  species  in  large  genera.  The  writers 
therefore  prefer  to  class  this  as  a  subgenus,  in  order  that  the  taxonomic  groups 
may  be  more  uniform. 

As  defined  by  Haug,  Parapopanoceran  is  known  only  in  the  Middle  Triassic 
of  northern  Asia  and  California.  E.  von  Mojsisovics  '^  proposes  to  restrict  the 
name  Parapopanoceraa  to  Popanoceras  Hyattl  Mojsisovics,  and  to  give  the  sub- 
generic  nau)e  Dienerites  Mojsisovics  to  Popanoceras  VemeuUi^  notwithstanding  the 
fact  that  the  latter  species  was  selected  by  E.  Haug  as  the  type  of  Parapopano- 
ceras.  It  is  clear  that  the  same  species  can  not  be  chosen  as  the  type  of  two 
genera,  and  that  the  species  expressl}^  named  by  the  author  as  the  type  must 
remain  so,  whether  it  is  the  most  characteristic  species  or  not. 

POPAKOCEBAS  (PABAPOPANOCEBAS)  HAUOI  Hyatt  and  Smith,  ip.  nov. 

PI.  LXXVI,  figs.   1-22. 

Subglobose,  sides  rounded,  laterally  compressed;  venter  highly  arched,  helmet- 
shaped.  Umbilical  shoulders  abrupt.  Umbilicus  leather  wide,  one -fourth  of  the 
diameter  of  the  shell.  Whorl  deeply  embracing,  cov^ering  two-thirds  of  the 
inner  whorl,  and  indented  by  it  to  one-fourth  the  height.  Height  of  whorl,  two- 
thirds  of  the  breadth  and  about  two-fifths  of  the  total  diameter. 

Surface  destitute  of  sculpture,  only  cross  striae  being  seen  on  the  shell. 

Septa  of  the  Arcestes  type,  with  many  lobes  and  saddles;  the  lobes  are  digitate, 
and  the  sermtions  run  high  up  on  the  sides  of  the  saddles,  but  the  tops  are  always 
roimded  and  entire.     The  external  lobe  is  divided  by  a  short  and  narrow  siphonal 

a  CophaloiK)den  der  Hallstatter  Knlke,  Supplement-Heft:  Abhandl.  K.-k.  geol.  ReiehHanstalt,  Wien,  vol.  6,  pt.   1, 
1902,  p.  '268. 
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saddle  into  two  short  and  narrow  lobes.  The  first  lateral  lobe  is  broader  and  longer, 
the  second  smaller  than  the  first;  following  these  is  a  series  of  three  small  auxiliaries, 
of  which  the  last  is  directly  on  the  umbilical  suture.  The  internal  septa  consist  of 
an  antisiphonal  lobe,  long  and  narrow,  flanked  by  two  laterals  and  an  auxiliary  on 
each  side. 

This  species  in  early  youth  resembles  Adrianites,  then  it  passes  through  a 
distinct  Poparvoceras  stage,  with  trifid  principal  lobes  and  bifid  auxiliaries.  Even 
at  maturity  the  trifid  nature  of  the  lobes  may  still  l^e  seen.  This  form  is  a 
connecting  link  between  Popanoceras  and  Arcestes^  and  in  its  ontogeny  gives  a 
transition  from  the  Glyphioceratidje  to  the  Arcestidse. 

Horizon  and  locality. — Parapopanoceras  Hau{ji  is  common  in  the  Middle  Triassic 
of  the  Union  Wash,  one  mile  east  of  the  Union  Spring,  Inyo  Range,  east  side  of 
Owens  Valley,  and  15  miles  southeast  of  Independence,  Inyo  County,  Cal. 

C3reT\^\x&,   mOSPIIIlS'OrrES    MoJMiHovics. 

1886.  Prosphingileff  E.  von  Mojsisovics,  Arktische  Triasfaunen:  M^m.  Acad.  imp.  Sci.  St.-P4ter8bourg, 
ser.  7,  tome  33,  No.  6,  p.  64. 

Type. — Pro^phivgites  Czekanowski i  Mojsisovics,  p.  64,  PI.  XV,  figs.  10-12. 

Subglobose,  laterally  compressed,  with  helmet-shaped  whorls  and  highly 
arched  venter.     Umbilicus  deep  and  showing  the  inner  volutions. 

Surface  smooth,  except  the  cross  strite  of  growth. 

Septa  consisting  of  an  external  and  two  lateral  serrated  lobes,  and  a  fourth 
lobe,  goniatitic  in  character,  on  the  umbilical  border.  Internal  lobes  consisting  of 
a  long,  serrated,  antisiphonal,  and  two  or  more  narrow  laterals  on  each  side. 

Occurrence. — Prosphingitts  is  known  only  in  the  Lower  Triassic,  and  up  to  the 
present  only  from  the  Arctic-Pacific  regions.  A  single  species  has  been  found  in 
the  Lower  Triassic  of  California,  and  a  doubtful  one,  as  yet  undescribed,  in  the 
Middle  Triassic  of  Nevada. 

PBOSPHINOITES  AUSTIHI  Hyatt  and  Smith,  ip.  nov. 

PI.  VII,  figs.  1-i. 

Shell  subglobose,  rather  involute,  with  helmet-shaped  whorls,  impressed  to 
about  one-half  their  height  by  the  inner  coils.  Surface  smooth  except  for  the 
periodic  constrictions  or  varices  that  occur  to  the  number  of  six  or  eight  to  a 
volution.  External  septa  consisting  of  a  divided  antisiphonal  lobe,  and  two  prin- 
cipal laterals,  all  serrated,  and  a  third  lateral  or  auxiliary,  goniatitic.  The  external 
lobe  is  narrow,  and  the  first  and  second  laterals  are  broad  and  shallow.  The  saddles 
are  entire,  rounded,  and  broader  than  the  lobes.  The  internal  lobes  consist  of  a 
short  antisiphonal,  flanked  by  three  laterals. 
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Horizon  and  hjcality. — In  the  Lower  Triassic,  Meekoceras  beds,  on  the  Union 
Wash,  3  miles  east  of  Skinner's  ranch,  Inyo  Kange,  Inyo  County,  Cal.  Named  in 
honor  of  Mr.  S.  W.  Austin,  of  Independence,  Cal. 

Family  ARCESTID^  Mojsisovics. 

Subglobose,  involute,  smooth  forms,  with  long  body  chamber,  and  ammonitic 

septa,  both  lobes  and  saddles  digitate.     Surface  ornamented  onl}'  with  constrictions 

or  varices.     The  young  are  like  the  Permian  Adrianites^  and  later  resemble  the 
Popanoceratidie,  although  it  is  quite  probable  that  some  of  the  Arcestidoe  have 

developed  out  of  the  Carboniferous  Cyclolobidae.     This  group  is  very  common  in 

the  Alpine  Upper  Triassic,  but  is  little  represented  below  that  stage. 

In  America  the  Arcestidse  are  represented  in  the  Middle  Triassic  by  the  genus 

Joannites^  and  in  the  Upper  Triassic  by  Arcestes  and  the  subgenus  Proarcestes,     The 

rarity  of  this  group  in  the  American  region  is  one  of  the  strongest  contrasts  with 

the  Mediterranean  fauna,  where  it  forms  one  of  the  most  important  elements  of  the 

ammonite  fauna. 

1865.  ArreMes  (pro  parte),  Suese,  Ueber  Ammoniten:  Sitzungsber.  K.  Akad.  Wiss.,  Wien,  vol.  52,  p.  76, 
1869.  Jrc('«^'.H  (pro  parte),  Laube,  Fauna  der  Schichten  von  St.  Cassian:  Denkschr.  K.  Akad.  Wiss., 
Wien,  vol.  30,  p.  86. 

1878.  Arc4!ste9  (pro  parte),  E.  von  Mojsisovics,  Das  Gebirge  um  Hallstatt:  Abhandl.  K.-k.  geol.  Reichs- 

anstalt,  Wien,  vol.  6,  pt.  1,  p.  71. 

1879.  Arcestei*,  Mojsisovics,  Vorliiufige  kurze  Uebersicht  der  Ammoniten-Gattungen,  etc.:    Verhandl. 

K.-k.  ^eo\.  Reich sanstalt,  Wien,  p.  134. 

1882.  Ar('ei!itei<f  Mojsisovics,  Cephalopoden  der  MediteminenTriasprovinz:  Abhandl.  K.-k.  geol.  Reichs- 
anstalt,  Wien,  vol.  6,  p.  153. 

1893.  Arcfstesj  Mojsisovics,  Cephalopoden  der  Uallstiitter  Kalke:  Abhandl.  K.-k.  geol.  Reichsanstalt, 
Wien,  vol.  6,  pt.  2,  p.  785. 

1896.  Arca<teAy  Mojsisovics,  Beitr.  Kennt.  der  Obertriadischen  Cephalopoden-Faunen  des  Himalaya: 
Denkschr.  K.  Akatl.  Wise.,  Wien,  vol.  63,  p.  79. 

19()2.  Arcestes,  Mojsisovics,  Das  Gebirge  um  Hallstatt,  Cephalopoden  der  Hallstatter  Kalke:  Supple- 
ment-Heft, Abhandl.  K.-k.  geol.  Reichsanstalt,  Wien,  vol.  6,  pt.  1,  p.  261. 

Ti/j)e, — Group  of  ArceMe^  (jaUatL  Arcestes  in  the  limited  sense  is  constituted 
b}'  the  groups  of  A,  (/aleati\  A,  colonic  and  A,  intitslahiati. 

Body  chamber  long,  more  than  the  last  revolution;  form  globose  or  subglobose, 
involute,  deeply  embracing,  closed  umbilicus;  helmet-shaped  whorls,  with  rounded 
venter. 

Surface  smooth,  excepting  the  periodic  varices,  which  may  be  quite  numerous. 
The  bodv  chamber  is  often  contracted  and  differs  considerablv  in  shape  from  the 
rest  of  the  whorls. 
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The  septa  are  deeply  divided,  ammonitic.  Mojsisovics  divides  them  into  an 
external  lobe,  two  laterals,  and  an  auxiliary  series;  but  the  division  is  artificial,  for 
the  numerous  auxiliaries  are  just  as  large  and  important  as  the  two  so-called  prin- 
cipal laterals. 

Arcesten  in  the  stricter  sense  ocxiurs  only  in  the  Upper  Triassic,  although  nearly 
related  fornLs  are  found  in  older  beds.  This  group  is  represented  in  America  by 
two  or  three  undescribed  forms  from  the  Upper  Triassic  of  California,  and  by  Arces- 
tea  Anderaani^  described  in  this  paper,  from  the  Upper  Triassic  of  Nevada. 

ABCESTES   AKDEBSOHI  Hyatt  and  Bmith. 
PI.  LVI,  figs.  1-9. 

Form  globose,  involute,  whorls  depressed,  deeply  embracing  and  deeply  indented 
by  the  inner  volutions.  Umbilicus  narrow,  and  apparently  closed  in  age.  Venter 
broad  and  slightly  flattened,  flanks  curving  from  the  umbilicus  without  any  ventral 
shoulders;   umbilical  shoulders  abruptly  rounded. 

Surface  smooth,  but  on  the  inner  whorls  there  are  about  four  constrictions  to  a 
revolution;  these  constrictions  bend  gently  forward,  making  a  broad  shallow  sinus  on 
the  venter.     The  surface  of  the  outer  whorl  seems  to  be  free  from  constrictions. 

The  septa  are  extremely  complex,  deeply  and  finely  digitate,  divided  into  a  large 
number  of  nearly  equal  lobes  and  saddles.  There  are  5  external  and  5  internal  lat- 
eral lobes. 

The  height  of  the  whorl  is  about  one-half  of  the  total  diameter  of  the  shell,  the 
width  is  about  one  and  four-fifths  times  the  height,  and  the  indentation  is  about 
three-fifths  of  the  height. 

This  species  belongs  .to  the  group  of  Arcestes  colonic  characteristic  of  the  Upper 

0 

Triassic,  especially  of  the  Noric  stage. 

Ilorizon  and  locality. — Arceatea  Aiidersoni  was  found  first  by  Mr.  F.  M.  Anderson 
in  the  Upper  Triassic  Pseudomonotis  beds  of  Muttleberry  Canyon,  West  Humboldt 
Mountains,  in  the  road  8  miles  southeast  of  Lovelock,  Nev.  J.  P.  Smith  found  along 
with  it  PseudoDionotw  suhcircularis  Gabb.,  Rhahdoceras  Russelli  Hyatt,  PUicites 
humholdtensla  Hyatt  and  Smith,  Halorites  sp.  indet. 

The  writers'  thanks  are  due  Mr.  Anderson  for  the  loan  of  the  type  specimen. 

Subgenus  PROARC£ST£S  Mojsisovics. 

1893.  I^o(irce«(€Sy  Mojeisovics,  Das  Gebirge  um  Hallstatt:  Abhandl.  K.-k.  geol.  Reichsanstalt,  Wien, 
vol.  6,  p.  7a5. 

1896.  Proarcestfs,  Mojsisovics,  Obertriasdischen  Ceplialopoden-Faunen  des  Himalaya:  Denkschr.  K. 
Akad.  Wiss.,  Wien,  vol.63,  p.  655. 

1902.  Proarcestest  Das  Gebirge  um  Hallstatt,  I  Abtheil;  Cephalopoden  der  Hallstiitter  Kalke:  Supple- 
ment-Heft. Abhandl.  K.-k.  j?eol.  Reichsanstalt,  Wien,  vol.  6,  pt.  1,  p.  25ft 
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Type,  — A rcestes  BrainanteL 

The  general  description  of  ArcesteJi  applies  to  the  subgenus,  of  which  the 
especial  characteristic  is  that  the  inner  whorls  are  like  tiie  outer;  the  umbilicus 
usually  closed,  and  varices  occur  on  both  inner  and  outer  whorls.  This  group  is 
represented  in  America  by  Arcestes  pacificxis  sp.  nqv.,  and  several  undescribed 
forms. 

0 

ARCESTES  (PRO ARCESTES)  PACIPIGUS  Hyatt  and  Smith,  Bp.  nov. 
PI.  LXXXI,  figs.  1-9;  PI.  XXXVII,  figs.  1-9. 

Involute,  globose;  whorls  broad,  helmet-shaped,  deeply  embracing,  and  deeply 
indented  b}^  the  inner  volutions.  Umbilicus  very  narrow,  almost  closed,  umbilical 
shoulders  abrupth'  rounded.  Venter  broad  with  low  arch,  and  broadly  rounded 
abdominal  shoulders.  The  height  of  the  whorl  is  about  one-half  of  the  total 
diameter  of  the  shell,  and  about  two-thirds  of  the  w4dth;  it  is  indented  by  the 
inner  volution  to  three-fifths  of  the  height. 

The  surface  is  ornamented  with  fine  radial  striae  of  growth,  and  with  strong 
constrictions  that  occur  about  four  to  a  revolution,  and  are  visible  on  both  cast 
and  shell.  These  constrictions  curve  gently  forward  on  the  flanks,  forming  a 
broad,  shallow  crest  on  the  venter.  The  body  chamber  is  long,  more  than  a 
revolution. 

The  septa  are  divided  into  numerous  lobes  and  saddles,  ammonitic,  but  not 
deeply  digitate.  There  is  a  divided  ventral  lobe,  four  principal  lateral  lobes,  and 
an  auxiliary;  all  except  the  latter  are  of  about  the  same  size  and  shape,  being  long 
and  narrow. 

In  the  youthful  stages  this  species  illustrates  clearly  its  phylogeny.  The 
smallest  stage  that  could  be  correlated  with  any  known  genus  is  at  the  diameter  of 
1.7  mm.,  when  the  form  and  septa  correspond  to  Adrianites  Gemmellaro,  of  the 
Permian.  The  septa  are  goniatitic,  tongue-shaped,  and  with  numerous  lobes  and 
saddles.  At  2.16  mm.  the  lolws  become  slightly  digitate  at  the  end  as  in  Popano- 
ceran  of  the  Permian.  At  diameter  of  8  mm.  the  septa  are  more  complex,  as  in 
Starlieocera^i  Gemmellaro.  At  5  mm.  the  septa  alread}'  are  characteristic  of  ArceMes. 
The  constrictions  begin  at  diameter  of  about  1  mm.  and  continue  throughout  life; 
the  whorl  also  undergoes  little  change  in  shape. 

Ilarizoii  and  locality. — Very  common  in  the  Upper  Triassic  zone  of  Tropites 
suhbulUitus  of  Shasta  County,  Cal.,  on  divide  between  Squaw  Creek  and  Pit  River, 
3  miles  east  of  Madison's  ranch  and  one-half  mile  north  of  the  trail  to  Brock's 
i*anch.  It  is  also  common  in  the  limestone  east  of  Squaw  Creek,  near  Terrup-chetta 
(Cottonwood  Flat),  a  place  about  6  miles  north  of  the  first-mentioned  locality,  in 
the  same  beds  and  in  the  same  association  of  fossils. 
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GremiH  JOATSTNITlflS  MojHisovics. 

1879.  JoannUeSy  Mojsisovics,  Vorlaufige  kurze  Uebereicht  der  Aminoniten-Gattungen,  etc. :  VerhandL 

K.-k.  geol.  Reichsanstalt,  Wien,  p.  134. 
1882.  JoanniteSy   Mojsisovics,   Cephalopoden  der  Mediterranen  Triasprovinz:    Abhandl.   K.-k.  geoL 

Reichsanstalt,  Wien,  vol.  10,  p.  166. 
1896.  JoannileSy  Mojsisovics,  Obertriadischen   Cephalopoden-Faunen   des   Himalaya:    Denkschr.   K. 

Akad.  Wiss.,  Wien,  vol.  63,  p.  656. 

No  type  is  expressly  cited,  but  under  the  synonymy  of  the  genus  the  group  of 
Arcestes  cymhiformes  is  first  mentioned  by  Mojsisovics,  which  makes  it  certain  that 
to  him  the  chief  species  of  this  group,  Joannites  cymhiformis  Wulfen,  was  the  type. 
This  species  is  figured  by  Mojsisovics,  in  Das  Gebirge  um  Hallstatt,  vol.  1,  1875, 
p.  85,  PI.  LXI,  figs.  1  and  5;  PI.  LXII,  fig.  1;  PI.  LXV. 

Form  subglobose,  laterally  compressed,  involute,  inner  coils  completely  covered 
by  the  outer.     Urtibilicus  narrow  and  often  closed  by  a  callous. 

Surface  smooth,  but  with  numerous  varices.     Body  chamber  very  long. 

Septa  of  the  Arcestes  type,  but  with  the  saddles  bifid  and  deeply  digitate.  The 
lobes  are  not  so  complex  as  in  the  typical  Arcestes^  and  preserve  somewhat  more  of 
the  primitive  character  of  the  family.  The  genus  ranges  from  the  upper  Muschel- 
kalk  to  the  middle  Karnic  horizon;  it  is  found  in  the  Alpine  region,  in  India,  and  in 
Nevada.  It  is  represented  in  America  by  Joannites  Gahhi  Meek  and  J.  nevadanus 
sp.  nov. 

JOANNITES  KEVADAKUS  Hyatt  and  Smith,  ip.  nov. 

PI.  XXIV,  figs.  5-7. 

Involute,  subglobose,  latemlly  compressed.  Whorl  highly  arched,  with  broadly 
rounded  venter,  deeply  embracing  and  deeply  indented  by  the  inner  whorl.  The 
point  of  greatest  breadth  is  at  one-half  the  distance  between  the  base  of  the  whorl 
and  the  top  of  the  next  inner  whorl.  The  height  of  the  whorl  is  slightly  less  than 
one-half  the  total  diameter,  and  the  width  is  equal  to  the  height;  it  is  indented  to 
somewhat  more  than  one-half  its  height  by  the  inner  whorl.  The  umbilicus  is  open 
and  deep,  but  narrow,  being  only  slightly  more  than  one-sixth  of  the  total  diameter, 
and  exposing  only  the  umbilical  shoulders  of  the  inner  whorls. 

The  surface  is  smooth  except  for  the  constrictions,  which  occur  about  four  to 
a  revolution.  These  constrictions  curve  gently  forward  on  the  flanks,  and  then 
sharply  forward  on  the  venter,  forming  a  broad  and  deep  sinus. 

The  septa  are  complex,  ammonitic,  lobes  and  saddles  all  deeply  digitate.  The 
external  lobe  is  rather  deeply  divided  by  a  siphonal  saddle.  There  are  eight  lateral 
lobes  on  each  side,  decreasing  in  size  toward  the  umbilicus,  but  it  is  haixlly  possible 
to  separate  these  into  principal  and  auxiliary  series. 
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This  species  is  most  nearly  related  to  ^'Arcestes^^  Gabhi  Meek  (Ammonites 
aiiMeeamis  Gabb,  not  Hauer),  but  differs  from  that  species  in  its  wider  umbilicus 
more  strongly  digitate  septa,  and  greater  lateral  compression. 

ITorhim  and  locality, — Middle  Triassic,  upper  Muschelkalk,  Volcano,  Nevada, 
J.  D.  Whitney  collection,  Harvard  University. 

Staborder   F^XYCHIXOIDEA 

Forms  with  short  body  chamber,  laterally  compressed,  involute,  smooth  whorls; 
surface  ornamented  only  with  constrictions,  weak  folds,  or  spiral  strlte.  Septa 
goniatitic  in  the  primitive  genera,  ceratitic  in  some  later  forms,  and  ammonitic  in 
the  more  highly  specialized  genera. 

All  the  Ptychitoidea  seem  to  have  developed  out  of  the  Carboniferous  family 
Glyphioceratidae,  with  Aganidea  as  the  more  remote  radicle. 

This  suborder  may  be  divided  into  Ptychitidie  and  Thalassoceratidae,  both  of 
which  stocks  were  already  differentiated  in  the  Carboniferous.  Both  are  represented 
in  the  American  Triassic. 

Family  PTYCHITID.E  Mojsisovics. 

The  description  of  the  suborder  Ptychitoidea  may  be  applied  to  this  family 
with  the  exception  of  the  spiral  striae,  which  do  not  occur  in  this  group. 

The  Ptychitidas  are  represented  by  the  subfamily  Nannitinse,  with  JVatmites^ 
Paranannites^  and  Para^anides;  and  the  subfamily  Ptychitinje,  with  Ptychites  and 
Proptychitts,  The  former  are  largely  confined  to  the  Lower  Triassic,  while  of  the 
latter  Proptychites  is  confined  to  the  Lower  Triassic,  and  Ptychites  is  characteristic 
of  the  Middle  Triassic. 

Subfamily  NANNITIN^E  Diener. 

Involute,  robust,  subglobose;  body  chamber  short;  surface  nearly  smooth,  but 
ornamented  with  periodic  constrictions.  Septa  goniatitic  or  weakly  ceratitic. 
Found  throughout  the  entire  Triassic. 

This  subfamily  is  composed  of  the  following  genera:  Paraganides  Hyatt  and 
Smith,  Nannites  Mojsisovics,  and  Paranannltes  Hyatt  and  Smith,  all  represented 
in  the  American  Triassic. 

Grenu«  PArfciVGrANIDES  Hyatt  and  Sinitli,  gen.  nov. 

Type. — Paraganides  californicus  Hyatt  and  Smith,  sp.  nov. 

Dwarf  forms;  involute,  laterally  compressed,  deeply  embracing,  umbilicus 
narrow,  all  the  inner  whorls  being  concealed  by  the  outer.  Sides  flattened,  whorl 
proportionally  high,  with  somewhat  narrowly  rounded  venter. 
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Surface  nearly  smooth,  but  ornamented  with  faint  ribs  which  bifurcate  on  the 
umbilical  shoulders  and  run  nearly  straight  up  the  sides  and  across  the  venter, 
without  interruption.     No  constrictions  have  been  observed  on  this  group. 

The  septa  are  goniatitic,  lobes  and  saddles  all  short,  one  principal  lateral,  and 
a  second  lateral  or  auxiliary  on  the  umbilical  shoulders.  The  antisiphonal  (internal) 
lobe  is  like  the  external,  and  is  flanked  by  a  pair  of  short  laterals. 

This  genus  differs  from  Nannites  only  in  the  individual  external  lobe.  It  is 
probably  a  descendant  of  Aganidas  Montfort,  of  the  Carboniferous,  and  is  either 
a  persistence  of  the  ancestral  stock,  or  a  reversion  to  that  stock  by  arrested 
development.  It  differs  from  Aganides  chiefly  in  the  possession  of  the  second 
lateral  lobe. 

Paraganid€4t  is  known  only  from  the  Upper  Triassic  zone  of  Tropites  mbbuUcUus^ 
of  Shasta  County,  Cal.,  where  it  is  represented  by  a  single  species. 

PASAOANIDEB  CAUFOBKICUB  Hyatt  and  Bmith,  ip.  noy. 

PI.  LXXX,  figs.  12-21. 

Involute,  robust,  laterally  compressed.  Umbilicus  closed.  Whorl  high-helmet 
shaped,  with  flattened  sides,  and  rounded  venter,  with  rounded  but  distinct 
abdominal  shoulders.  The  height  of  the  whorl  is  slightly  more  than  one-half 
the  total  diameter,  and  the  width  is  about  two-thirds  of  the  height  It  is  indented 
to  one-half  its  height  by  the  inner  whorl.  The  body  chamber  is  at  least  a 
revolution  long. 

The  surface  is  ornamented  with  weak  radial  folds  that  start  from  the  umbil- 
ical shoulders  and  run  nearly  straight  across  the  venter  without  interruption. 
These  are  parallel  to  the  fine  cross  striie  of  growth. 

The  septa  are  goniatitic.  The  external  lobe  is  undivided  and  rounded;  there 
are  two  laterals  very  like  the  external,  and  the  antisiphonal  lobe  is  flanked  by  a 
pair  of  internal  laterals,  as  is  the  case  with  Nannites. 

The  young  stages  of  this  species  are  subglobose,  with  open  umbilicus. 

Horizon  and  I/jcality, — Paraganide%  californicus  is  rather  common  in  the 
Upper  Triassic  zone  of  Tropites  svbhulkUus^  of  Shasta  County,  Cal.,  on  the 
limestone  belt  on  the  divide  between  Squaw  Creek  and  Pit  River,  about  3  miles 
east  of  Madison's  ranch. 

O-enviH    TSrAN'IN'ITES    MojsiBovics. 

ISSl.  NanniUs,  Mojflinovics,  Jahrbuch,  K.-k.  geol.  Reicheanstalt,  Wien,  p.  264. 

1882.  NannUeXj    MoJHUiovicH,    Die   Cephalopoden  der  Mecliterrauen  Trias  provinz:  Abhandl.    K.-k. 

geol.  KeichHanstalt,  Wien,  vol.  10,  p.  210. 
1897.  NamiiieSf  LHener,  The  Cephalopoda  of  the  lower  Triaa:  Himalayan  Foesils,  vol.  2,  pt  1,  p.  66: 

Mem.  Ge<il.  Survey  India,  Pal.  Indica,  eer.  15. 
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Type, — "  GoniatiteH^^  spurhis  Muenster,  Beitrftge  zur  Geogn.  und  Petrifak- 
tenkimde  des  sudOstlichen  Tirols,  1843,  p.  127,  PI.  XIV,  fig.  7. 

Subglobose  leather  Involute,  with  highly  arched  helmet-shaped  whorls,  open 
deep  umbilicus,  steep  umbilical  shoulders,  and  rounded  sides.  Surface  ornamented 
only  with  constrictions  or  varices. 

Septa  simple,  goniatitic,  consisting  of  an  external  lobe  divided  by  a  siphonal 
notch,  a  lateral,  and  an  auxiliary,  all  short  and  rounded.  The  internal  anti- 
siphonal  lobe  is  undivided,  and  flanked  by  two  pairs  of  laterals.  This  group 
of  forms  bears  a  decided  resemblance  to  the  Carboniferous  Glyphioceratidse, 
from  which  it  has  been  artificially  separated  on  account  of  its  occurrence  in 
Triassic  strata.  In  Nannltes  are  only  dwarf  forms,  which  are  either  a  survival 
of  an  ancient  radicle,  or  a  case  of  reversion  by  retardation. 

Mojsisovics  and  Diener  have  referred  this  genus  to.  the  Ptychitidse,  and  this 
reference  seems  entirely  correct,  for  the  young  of  all  the  Ptjxhitidse  that  have 
been  studied  go  through  a  Nannites  stage  of  growth.  On  this  account  Diener 
makes  this  genus  the  type  of  a  subfamil}^  Nannitinw,  to  include  the  more 
primitive  members  of  the  stock. 

Nannltes  is  known  at  present  from  the  Upper  Triassic  of  the  Alps,  the  Lower 
Triassic  of  the  Himalayas,  and  the  Lower  Triassic  Meekoceras  beds  of  the  Aspen 
Ridge  in  Idaho  and  the  Inyo  Range  in  California.  Besides  the  species  described 
below,  there  are  several  new  species  in  the  same  formation. 

KANKITES  DIEKEBI  Hyatt  and  Smith,  Bp.  nov. 
PI.  VII,  figs.  5-25. 

Form  subglobose,  involute,  deeply  embracing;  whorls  depressed,  helmet  shaped, 
wider  than  high,  indented  more  than  half  of  the  height  by  the  preceding  whorl. 
Breadth  of  whorl  slightly  greater  than  its  height,  9:7.  Umbilicus  narrow,  deep, 
one-fifth  of  the  total  diameter  of  the  shell.  Venter  broadly  rounded.  Umbilical 
shoulders  abrupt,  and  umbilical  slope  steep.  Body  chamber  long,  comprising  about 
the  last  volution. 

Surface  nearly  smooth  in  youth,  but  marked  with  varices  and  constrictions  that 
become  more  numerous  as  the  shell  grows  older,  until  there  are  as  many  as  ten  to  a 
revolution.  Between  the  principal  constrictions  and  varices  intervene  minor  cross 
ribs,  and  the  entire  shell  is  ornamented  with  fine  radial  striae,  like  those  in  the 
Gh^phioceratidsB. 

Septa  goniatitic,  external  lobe  divided  by  a  small  siphonal  notch  into  two  sharp 
pointed  lobes;  lateral  lobe  broader  and  not  so  deep;  shallow  auxiliary  on  the 
umbilical  slope.     The  two  lateral  saddles  are  broadly  rounded.     The  internal  anti- 
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siphonal  lobe  is  narrow  and  short,  the  lateral  is  similar,  and  there  is  a  smaller 
auxiliary  inside  of  the  umbilical  suture.     The  internal  saddles  are  broadly  rounded. 

This  species  is  most  nearly  related  to  Nannites  hindostanus  Diener  (Cephalo- 
poda of  the  Lower  Triassic,  p.  68,  PL  VII,  figs.  3  and  12),  but  differs  from  the  Indian 
species  in  being  broader  and  having  fewer  contractions  of  the  shell.  The  divisions 
of  the  ventral  lobe  are  also  somewhat  sharper.  The  contractions  are  as  distinctly 
marked  on  the  shell  as  on  the  cast,  while  on  X.  hindostanus  they  are  visible  chiefly 
on  the  cast. 

These  differences  would  be  considered  by  the  writers  not  to  have  a  greater 
than  varietal  importance,  if  Diener  had  not  used  even  smaller  differences  to  separate 
his  N,  IIerf}ert!  from  N.  hhidostanm.  But  in  small  shells  with  few  distinctive 
characters,  those  marks  that  are  seen  should  be  accorded  greater  importance  in 
classification  than  on  shells  with  many  characters. 

This  species  grew  to  the  diameter  of  at  least  24  mm. 

Dimensions  of  a  sinnmetriccU  specimen, 

mm. 

Diameter 13. 5 

Height  of  whorl 7 

Height  of  last  whorl  from  the  preceding 3 

Width  of  last  whorl 9 

Width  of  umbilicus 2.75 

Involution 4 

Horizon  and  hjcality. — XanniUs  Dleneri  is  named  in  honor  of  Prof.  Carl 
Diener,  of  Vienna.  It  is  common  in  the  Lower  Triassic  Meekoceras  beds  of  the 
Union  Wash,  about  \\  miles  east  of  the  Union  Spring,  Inyo  Range,  east  side  of 
Owens  Valle3%  California,  about  15  miles  southeast  of  Independence. 

Gr«iius  r»A.rfcA.:N'A.N'N'IXF:S  Hyatt  and  Smitli,  gen.  nov. 

Type. — Paranannltes  aspenensis  Hyatt  and  Smith,  sp.  nov. 

Form  subglobase,  laterally  compressed,  sides  convex,  venter  broadly  rounded. 
Umbilicus  narrow;  whorls  involute  deeply  embracing. 

Surface  nearly  smooth,  or  ornamented  only  with  r&dial  folds,  or  constrictions. 

Septa  ceratitic,  lobes  partly  serrated,  saddles  all  rounded  and  entire.  The 
external  lobe  is  divided  by  a  small  siphonal  notch  into  two  short  branches.  The 
lateral  lobe  is  broad  and  serrated;  the  small  auxiliary  is  serrated  on  the  type 
species.  The  internal  septa  are  goniatitic,  and  consist  of  a  rather  long  antisiphonal 
lobe  flanked  b}"  a  pair  of  laterals  on  each  side. 

The  form  and  surface  ornamentation  arc  exactly  like  those  of  Xannites^  from 
which  the  new  genus  can  be  distinguished  only  by  its  cemtitic  septa.  It  is 
probably  an  intermediate  form  between  Xannites  and  the  true  Ptychitida*. 
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ParananniteH  is  known  at  present  only  from  the  Lower  Triassic  Meekocenu* 
beds  of  southeastern  Idaho,  where  several  species  of  it  occur  associated  with 
Nannites^  MeekocercLs^  Flemingites^  Paeiidosageceras^  Opftweras^  and  other  genera 
characteristic  of  the  Lower  Triassic. 

PASANAHJIITKS   ASFEKEHSIS  HyaU   and   Smith,  ip.  noT. 
PI.  VIII,  figs.  1-15;   PI.  LXXIII,  figs.  1-30. 

Form  robust,  involute,  somewhat  compressed  laterally.  Whorl  highly  arched, 
with  flattened  sides  and  rather  broadly  rounded  venter.  Abdominal  shoulders 
indistinct.  The  umbilicus  is  very  narrow,  and  the  whorl  is  deeply  embi*acing, 
and  deeply  indented  by  the  inner  volution.  The  height  of  the  whorl  is  one-half 
of  the  total  diameter  of  the  shell;  the  breadth  is  slightly  less  than  the  height; 
the  indentation  is  somewhat  more  than  one-half  of  the  height.  The  width  of 
the  umbilicus  is  about  one-eighth  of  the  diameter  of  the  shell. 

The  surface  is  nearly  smooth,  but  has  faint  cross  striaB  of  growth  visible 
only  on  the  shell,  which  is  rarely  preserved.  These  striee  become  later  on  weak 
folds,  giving  a  sculpture  like  that  of  the  Glyphioceratidse.  There  are  also 
occasional  constrictions,  visible  on  the  cast. 

The  septa  are  ceiutitic,  but  comparatively  simple.  The  external  lobe  is 
divided  by  a  siphonal  notch  into  two  narrow  branches  with  serrated  ends.  The 
lateral  lobe  is  broad  and  deep,  with  four  or  five  serrations;  the  auxiliary  is 
similar,  but  smaller,  and  also  serrated.  The  antisiphonal  lobe  is  long  and  narrow, 
not  divided,  flanked  on  each  side  by  a  pair  of  similar  smaller  internal  laterals. 

In  the  young  stages  this  species  is  a  typical  Nannites^  the  serration  of  the 
lobes  beginning  at  the  diameter  of  5  mm.  In  the  Nannites  stage  the  varices  are 
much  more  frequent,  and  the  form  is  more  robust  than  in  later  life. 

Horizon  and  locality, — In  the  Lower  Triassic  Meekoceras  beds  of  the  Aspen 
Ridge,  Wood  Canyon,  southeastern  Idaho,  about  9  miles  east  of  Soda  Springs. 

Subfamily    PTYCHITIN^C. 

Subglobose,  laterall}^  compressed,  involute  forms,  with  short  bod}^  chamber, 
and  surface  ornamented  only  with  obscure  folds.  Septa  either  ceratitic  or 
ammonitic.     Venter  rarely  acute,  forming  a  sort  of  keel,  more  commonly  arched. 

All  members  of  this  group  go  through  a  Nannites  stage  of  growth  in  their 
youth,  but  the  separation  from  the  parent  stock  must  have  taken  place  in  Paleozoic 
time,  for  t^'pical  members  of  the  Ptychitinie  are  present  in  the  Lower  Triassic  of 
Asia  and  America. 

This  subfamil}^  is  represented  in  the  American  Triassic  by  three  genera: 
Owenites  Hyatt  and  Smith,  known  only  in  the  Lower  Triassic  of  California;  Pro- 

16918— No.  40—05 6 


82  TBIASSIC   GEPHALOPOD  OENESA  OF  AMERICA. 

ptychites  Waagen,  known  in  America  only  from  the  Lower  Triassic  of  California, 
but  common  in  the  same  formation  in  Siberia  and  India,  rare  in  the  middle 
Triassic  of  the  Alpine  province;  Ptychites^  characteristic  of  Middle  Triassic  in 
America,  Asia,  and  Europe. 

G^enuH  OAVKNTTKS  Kyatt  and  Sznitli,  jsen.  nov. 

Type. — Owenitea  Koeneid  Hyatt  and  Smith,  sp.  nov. 

Body  chamber  long,  comprising  the  last  volution.  Form  lenticular,  involute, 
deeply  embracing,  with  closed  umbilicus,  rounded  sides,  and  acute  venter,  without 
any  real  keel  or  shoulder  angles. 

Surface  smooth,  or  ornamented  with  radial  folds,  occasionally  with  bundled 
ribs,  which  run  straight  up  the  sides  and  become  obsolete  on  the  venter. 

Septa  ceratitic,  the  saddles  mostly  rounded,  the  lobes  serrated.  The  siphonal 
saddle  may  occasionally  be  digitate,  but  is  usually  entire.  There  are  no  adventi- 
tious lobes.  The  external  and  the  two  principal  laterals  are  similar,  usually  short 
and  rather  wide.  Some  species  have  a  third  lateral  before  the  auxiliary  series, 
which  is  composed  of  two  or  more  denticulations,  becoming  with  age  independent 
auxiliaries,  but  never  serrated.  The  internal  lobes  and  saddles  are  also  very 
numerous.  This  genus  resembles  Hungarites^  but  diflfers  in  lacking  the  abdominal 
shoulder  angles,  and  in  having  the  young  globose  and  involute,  with  NanniUs 
form  and  septa.  It  is  therefore  classed  in  the  Ptychitidee  as  a  descendant  of 
Nannitea,  The  young  also  possess  rather  strong  radial  ribs  and  constrictions, 
wholly  unlike  the  young  stages  of  any  of  the  true  Ceratitoidea.  F.  Toula"  has 
described  from  the  lower  Muschelkalk  of  Asia  Minor  some  species  which  he 
assigned  to  Hungarltes^  but  which  are  said  to  have  globose  young.  In  form  and 
septa  they  resemble  Owenltea,  smd  it  is  quite  possible  that  this  genus  has  lasted 
into  the  Middle  Triassic  in  that  region. 

(hcenites  has  a  strong  external  resemblance  to  Dalmatites  Kittl,*  which  that 
author  assigned  to  the  Hungaritidse.  But  the  European  genus  differs  from  the 
American  in  lacking  the  auxiliary  lobes.  KittI  regarded  Dalmatites  as  nearly 
related  to  the  radicle  of  the  Ilungaritidag.  But  the  ontogeny  of  Owenites  shows 
that  it  does  not  belong  to  the  HungaritidaB.  The  development  of  Dalmatites  is 
unknown. 

Owenites  is  known  at  present  only  from  the  Lower  Triassic  Meekoceras  beds  of 
the  Inyo  Range^  Inyo  County,.  Cal.,  where  several  undescribed  species  have  been 
found,  besides  Owenites  Koeneni^  described  below. 

a  Eine  Muscbelkalklauna  am  Golfe  von  Ismid  in  Kleinaslen:  Beitr.  Pal.  und  Geol.  Oesteneich-Ungama  und  des 
Orients,  vol.  10,  pt.  4, 1896,  p.  176. 

h  Klttl,  E.,  Die  Cephalopoden  von  Mud  in  Dalmatien:  Abhandl.  K.-k.  geol.  Reichsanstalt,  Wien,  vol.  20,  pt.  1, 
1903,  p.  72. 
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0WEHITE8  KOXHEHI  Hyatt  and  Smith,  ip.  nov. 
(PI.  X,  figs.  1-22.) 

Form  involute,  laterally  compressed,  lenticular.  Whorl  deeply  embracing  and 
deeply  indented  by  the  inner  volutions;  sides  flattened-convex,  curving  without 
abdominal  shoulders  to  the  acute  venter.  There  is  no  keel,  but  the  abdomen  grows 
gradually  narrower  until  it  resembles  a  keel.  Umbilicus  narrow,  growing  wider 
with  age.  The  height  of  the  last  whorl  is  one-half  of  the  total  diameter,  and  the 
indentation  or  involution  is  one-half  of  the  height.  The  width  of  the  whorl  is  three- 
fifths  of  the  height.  The  width  of  the  umbilicus  is  about  one-sixth  of  the  total 
diameter. 

The  surface  of  the  shell  and  of  the  cast  is  smooth  at  maturity,  being  destitute  of 
ribs,  constrictions,  or  other  ornamentation. 

The  septa  are  ceratitic,  the  saddles  are  all  rounded  and  entire,  the  lobes  all 
serrated.  The  external  lobe  is  divided  by  a  siphonal  notch  or  saddle  into  two  short 
branches;  the  first  lateral  is  similar,  but  larger;  the  second  lateral  similar  to  the 
first,  but  only  two-thirds  of  its  size.  First  auxiliary  bifid,  each  of  the  small  divisions 
being  sermted;  second  auxiliary  undivided,  but  serrated.  Antisiphonal  lobe  narrow 
and  undivided,  flanked  by  five  internal  lobes  on  each  side. 

In  the  young  stages  the  whorl  is  rounded,  robust,  with  rounded  venter,  constric- 
tions, and  radial  ribs.  In  this  stage  it  resembles  Nannites  in  form  and  the  simple 
septa.  The  venter  becomes  acute  at  the  diameter  of  about  6  mm.;  the  constrictions 
cease  and  the  ribs  less  distinct  at  8  mm.,  and  the  septa  cease  to  be  goniatitic  and 
become  serrated  at  about  10  mm.  From  this  stage  onward  no  change  in  development 
takes  place,  except  in  the  widening  of  the  umbilicus  at  maturity. 

Owenites  Koeneni  resembles  Uungarltes^  but  differs  externally  from  that  genus 
in  its  merely  sharpened  venter,  without  abdominal  shoulder  angles.  But  the  inner 
volutions  show  still  greater  differences,  being  involute  and  rounded  like  Nanrtites^ 
the  radicle  of  the  Ptychitidte,  instead  of  evolute  and  discoidal,  like  the  young  of  the 
Ceratitoidea. 

There  is  no  described  species  with  which  (hoenites  Koeneni  may  be  compared, 
the  only  other  known  members  of  the  group  being  some  undescribed  species  from 
the  same  formation. 

Horizon  and  locality, —  (hoenites  Koeneni  was  found  by  J.  P.  Smith  in  the  Lower 
Triassic  Meekoceras  beds  of  the  Inyo  Range,  Inyo  County,  Cal.,  1^  miles  east  of  the 
Union  Spring,  on  the  old  McAboy  trail  across  to  Salinas  Valley.  This  locality  is 
about  15  miles  southeast  of  Independence. 
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Grenus  PROPTYCHITICS  "Waaicon- 

1892.  ProptychiieSy  Waagen,  Records  Geol.  Survey  India,  vol.  25,  p.  183. 

1892.  Proptychiiai,  Waagen,  Jahrb.  K.-k.  geol.  Reichsanstalt,  Wien,  vol.  42,  p.  379. 

1895.  Propiychiien,  Waagen,  Foeeils  from  the  Ceratite  Formation:  Salt  Range  Fossils,  vol.  2,  p.  162: 

Mem.  Geol.  Survey  India,  Pal.  Indica,  ser.  13. 
1895.  PraptychiUSy  Diener,  Triadische  Cephalopoden-Faunen  der  ostsibirischen  Kustenprovinz:  M4m. 

Com.  gi?ol.,  St.-P^tersbourg,  vol.  14,  No.  3,  p.  31. 
1897.  ProptychiteHf  Diener,  Himalayan  Fossils,  vol.  2,  pt.  1,  p.  70:  Mem.  Geol.  Survey  India,  Pal. 

Indica,  ser  15. 
1902.  Aspidites  (pars),  F.  Freeh,  Lethica  PaUeozoica,  Bd.  II,  Lieferung  4,  p.  637. 

Type, — *'  Ceratites'^^  lamreiicianxis  de  Koninck,  Quart.  Jour.  Geol.  Soc.  London, 
vol.  19,  1863,  p.  14,  PL  VI,  fig.  3,  from  the  Lower  Triassic  of  the  Salt  Range. 

Form,  thickly  lenticular,  robust,  with  narrow  umbilicus,  flattened  sides,  and 
broadly  rounded  venter.  Surface  smooth,  or  ornamented  with  faint  radial  folds. 
Septa  distinctly  ceratitic,  the  saddles  long,  narrow,  and  rounded,  the  lobes  usually 
broader  and  serrated.  There  is  usually  an  external  lobe  divided  by  a  rather  deep 
siphonal  saddle,  two  principal  laterals,  and  an  auxiliary  series,  which  may  consist  of 
a  single  ceratitic  lobe  or  a  series  of  denticulations,  some  of  which  may  become 
individualized  into  secondary  lobes.  The  intefnal  septa  consist  of  an  antisiphonal 
lobe,  with  a  single  lateral. 

E.  von  Mojsisovics  (Arktis(^he  Triasfaunen,  p.  79),  classes  P.  lawreyicianvs 
under  J^teekocerm^  while  Griesbach  classes  it  with  Ptychites,  But  the  young  of 
Proptychiteii  are  said  to  be  always  globose,  of  the  Nannites  type,  and  the  mature 
forms  always  have  ceratitic  septa,  which  characters  distinguish  it  from  those  two 
genera.  Waagen  considers  this  genus  as  the  ancestor  of  Ptychites^  although  he 
knew  of  no  transitional  forms  between  the  tw^o.  This  intermediate  place  may  be 
tilled  by  ''^  Arcei<t^'*'' perplamiH  Meek*  from  the  Middle  Triassic  of  Nevada,  which  on 
account  of  its  form  might  be  classed  with  Proptychites^  and  on  account  of  its  slightly 
ammonitic  septa  with  Ptychites.  These  septa  were  not  figured  by  Meek,  but  the 
type  in  the  United  States  National  Museum  shows  them. 

Freeh*  proposes  to  drop  the  genus  ProptychUes  and  to  assign  all  the  species  of 
this  group  to  AHpidltes,  The  writers  are  of  the  opinion  that  this  view  is  probably 
correct,  but  a  further  study  of  the  ontogeny  of  the  two  genera  would  be  necessary 
before  such  a  reference  could  be  decisive.  Waagen  was  of  the  opinion  tliat 
Proptychitei<  was  an  ancestral  form  of  the  Ptychitidae,  while  Freeh  believes  that 
this  family  was  not  differentiated  before  the  Middle  Triassic.  But  Mojsisovics, 
Diener,  and  the  writers  agree  in  regarding  Xannites  as  the  ancestor  of  Ptychites. 

Proptyc/iife^i  is  almost  exclusively  confined  to  the  Lower  Triassic,  being  found 

aV.  S.  Geol.  Explor.  40th  Par.,  vol.  4,  p.  120,  PI.  XI,  figs.  7-7tt. 
6Leth8ca  PaloKMoica,  Bd.  II,  Lieferung  4,  p.  637. 
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in  that  horizon  in  the  Salt  Range  and  the  Himalayas  in  India,  at  Ussuri  Bay  in 
eastern  Siberia,  and  in  the  Meekoceras  beds  of  Inyo  County,  Cal.  Proptychites 
Walootti^  sp.  nov.,  and  one  other  undescribed  form  are  the  only  ones  known  to  occur 
in  America. 

PSOFTYCHITES  WALCOTTI  Hyatt  and  Smith,  sp.  nov. 

PI.  XIX,  figs.  1-7. 

Robust,  involute,  deeply  embracing,  laterally  compressed,  abdomen  rounded  so 
that  there  are  no  shoulders.  Outer  whorl  twice  as  high  as  broad,  embracing  about 
one-half  of  the  inner,  and  being  indented  to  about  one-fourth  the  height  by  it. 
Umbilicus  narrow,  being  only  about  one-sixth  of  the  diameter.  Umbilical  shoulders 
abrupt,  almost  angular. 

Surface  smooth,  so  far  as  known. 

Septa  ceratitic,  with  rounded,  entire,  and  constricted  saddles  and  serrated  lobes. 
External  lobe,  divided  into  two  very  broad  branches  by  a  broad  digitate  siphonal 
saddle;  the  first  lateral  lobe  is  twice  as  long  as  the  external,  and  serrated  not  only 
on  the  ends,  but  also  more  than  halfway  up  its  sides;  second  lateral  about  the  size 
of  the  external;  auxiliary  series  consisting  of  four  or  five  denticulations  forming  a 
broad  lobe,  somewhat  after  the  manner  of  Aspidites^  but  perfectly  regular.  Internal 
septa  not  seen  in  detail,  but  consisting  of  a  large  antisiphonal  and  one  smaller 
lateral.  The  form  and  septa  greatly  resemble  those  of  ^' Paranorites''''  amhwiisis 
Waagen,^  diflfering  in  being  more  robust,  having  narrower  umbilicus,  and  having 
fewer  denticulations  on  the  auxiliary  series.  This  species  might  well  be  assigned  to 
ParanorlteH^  but  that  genus  is  probably  based  merely  on  a  highly  specialized  form  of 
Proptychites.  The  present  species  also  resembles  somewhat  Proptychites  khoorensia 
Waagen,*  but  has  the  septa  much  more  specialized,  since  the  ventral  saddle  is 
digitate,  and  the  serrations  are  not  confined  to  the  ends  of  the  lobes.  This  sort  of 
digitation  of  the  lobes  and  the  bases  of  the  saddles  is  quite  common  in  Proptychites^ 
but  does  not  seem  to  be  transitional  to  Ptychites,  The  writers  have  not  yet  had  the 
opportunity  to  study  the  complete  ontogeny  of  this  genus,  but  are  of  the  opinion 
that  it  will  turn  out  to  be  a  member  of  the  Meekoceratida?,  which  it  so  greatly 
resembles  that  even  Mojsisovics  has  not  been  able  to  draw  a  line  between  them.  It 
seems  to  be  more  nearly  related  to  Aspidites  than  to  any  other  member  of  the 
group,  and  may  be  the  ancestral  form  of  that  genus. 

Horizon  and  locality, — Proptychites  Walcotti  was  found  by  J.  P.  Smith  in  the 
Lower  Triassic  Meekoceras  beds  of  the  Union  Wash,  Inyo  Range,  east  side  of 
Owens  Valley,  about  15  miles  southeast  of  Independence,  Inyo  County,  Cal.,  asso- 
ciated with  Meekoceras  graxiilitatis  White,  M,  {Gyronites)  aplanatum  White,  M. 
{Kojiinckites)  viushhachanum  White. 


a  Salt  Range  Fossils,  vol.  2,  p.  168,  PI.  XXII,  flg.  1:  Mem.  Geol.  Survey  India,  Pal.  Indica,  ser.  13. 
b  Ibid.,  p.  176,  PI.  XX,  flg.  4. 
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G-enus  I>TYOHITKS  MIodslBovioH. 

1875.  Ptychites,  Mojsisovics  (in  Neumayr's  Systematik  der  Ammonitiden):  Zeitschr.  Deutsch.  geol. 

Gesell.,  vol.  27,  p.  882. 
1882.  Ptychites,  Mojsisovics,   Cephalopoden  der  Mediterranen  Triasprovinz:  Abhandl.   K.-k.  geol. 

Reichsanstalt,  Wien,  vol.  10,  p.  244. 
1886.  Ptychites,  Mojsisovics,  Arktische  Triasfaunen:  M^m.  Acad.  imp.  sci.  St.-P^tersbourg,  s^r.  7,  tome 

33,  No.  6,  p.  88. 
1888.  Ptychites,  Hauer,  Cephal.  des  Bosnischen  Moschelkalk  von  Han  Bulog  bei  Sarajevo,  p.  38. 
1892.  Ptychites,  Hauer,  Beitr.  Kennt.  Cephalopoden  der  Trias  von  Bosnien:  Denkschr.  K.  Akad.  Wiss., 

Wien,  vol.  69,  p.  284. 

1895.  Ptychites,  Diener,  Cephalopoda  of  the  Muschelkalk:  Himalayan  Fossils,  vol.  2,  pt.  2,  p.  62:  Mem. 

Geol.  Survey  India,  Pal.  Indica,  ser.  15. 

1896.  Ptychites,  Toula,  Eine  Muschelkalkfauna  am  Golfe  von  Ismid  in  Kleinasien:  Beitr.  Pal.  und 

Geol.  Oesterreich-Ungams  und  des  Orients,  vol.  10,  p.  174. 
1896.  Ptychites,   Mojsisovics,   Beitr.   Kennt.   Obertriadischen    Cephalopoden-Fauncn  des  Himalaya: 

Denkschr.  K.  Akad.  Wiss.,  Wien,  vol.  63,  p.  668. 
1896.  Ptychites,  Arthaber,  Die  Cephalopodenfauna  der  Reifiinger  Kalke:  Beitr.  Pal.  und  Greol.  Oester- 

reich-Ungarns  und  des  Orients,  vol.  10,  p.  95. 
1898.  Ptychites,  Tornquist,  Neuere  Beitriige  zur  Geol.  und  Pal.  der  Umgebung  von  Kecoaro,  etc. :  Zeitschr. 

Deutsch.  geol.  Gesell.,  vol.  50,  p.  659. 
i960.  Ptychites,  Diener,  Die  Triadische  Cephalopoden-Fauna  der  SchiechlinghOhe  bei  Hallstatt:  Beitr. 

Pal.  und  Geol.  Oesterreich-Ungams  und  des  Orients,  vol.  12,  p.  27. 

Plychitet<  is  variable  in  form,  ranging  from  subgloboso  to  laterally  compressed 
and  acute  venter.  The  umbilicus  is  narrow,  and  the  form  is  involute,  deepW 
embracing,  whorls  concealing  most  of  the  inner  volutions,  and  deeply  indented  by 
them.  In  the  most  t3'^pical  forms  the  whorl  has  rounded  sides  and  highly  arched 
rounded  venter.  The  surface  is  sculptured  with  low  folds  running  nearly  stmight 
up  the  sides  and  becoming  faint  or  nearly  obsolete  on  the  venters.  These  folds 
may  be  strongly  Hexuous,  but  never  become  strong  ribs.  They  do  not  form 
bundles  on  the  umbilicus  as  in  most  of  the  Trachyostraca. 

The  body  chamber  is  three-quarters  of  a  volution  in  length. 

The  septa  are  thoroughly  ammonitic  but  of  compai*atively  simple  pattern,  not 
deeph-  digitate.  The  external  lobe  is  short  and  divided  by  a  shallow  siphonal 
saddle.  The  first  lateral  lobe  is  deep,  the  second  smaller,  and  the  auxiliaries 
decrease  in  size  and  complexity  toward  the  umbilicus.  The  unusually  long  first 
lateral  saddle  and  first  lateral  lobe  are  the  most  salient  characters. 

Ptyrhite-^  is  most  characteristic  of  the  Middle  Triassic,  being  found  in  that 
horizon  in  the  Alps,  Siberia,  the  Himalayas,  and  one  species  has  been  found  in 
the  Middle  Triassic  of  Nevada.  The  genus  is  also  found  sparingly  in  the  Upper 
Triassic. 


SYSTEMATIC   DESCRIPTIONS — SUBORDER   PTYCHITOIDEA.  87 

FTYCHITE8  MSSKI  Hyatt  and  Smith,  ip.  nov. 
PL  XXV,  figs.  6-12. 

Form  robust,  involute,  laterally  compressed.  Whorl  highly  arched,  with 
broadly  rounded  venter;  deeply  embracing  and  deeply  indented  by  the  inner 
whorl.  The  height  of  the  whorl  is  one-half  the  diameter  of  the  shell,  and  the 
width  is  equal  to  the  height.  It  is  indented  to  two-fifths  of  the  height  by  the 
inner  whorl,  and  conceals  the  inner  whorl  almost  entirely.  The  umbilicus  is  deep, 
has  steep  inner  walls  and  the  breadth  is  somewhat  less  than  one-fourth  of  the 
total  diameter  of  the  shell. 

The  surface  is  ornamented  with  fine  i*adial  folds  that  run  from  the  umbilicus 
nearly  straight  across  the  venter.  This  sculpture  is  stronger  on  the  young  than 
on  the  mature  shell.     There  are  no  constrictions  visible,  and  no  knots  or  spines. 

The  septa  are  ammonitic  but  compamtively  simple,  not  deeply  digitate.  The 
external  lobe  is  divided  by  a  small  siphonal  saddle;  the  first  and  second  lateral 
lobes  are  of  about  the  same  size,  and  there  is  a  smaller  auxiliary  on  the  umbilical 
shoulder.     The  body  chamber  is  one  revolution  long. 

Dimenslonii  of  the  tt/pe  Hpecimrn,  figured  on  PL  XX Vt  figs.  6S. 

mm. 

Diameter 39 

Height  of  last  whorl 17 

Height  of  last  whorl  from  the  preceding 9 

Width  of  last  whorl 18 

Involution 8 

Width  of  umbilicus 9. 5 

Horizon  and  locality, — Middle  Triassic,  lower  Ladinic  stage.  Star  Canyon, 
West  Humboldt  Itange,  Nevada.     Whitne}'  collection,  Harvard  University. 

Familv  THALASSOCERATID.E. 

Form  involute,  with  laterally  compressed,  high-arched  whorls,  and  narrow, 
rounded  venters.  Surface  smooth,  or  ornamented  with  spiml  stride.  Septa 
ammonitic,  !)ut  in  the  more  primitive  forms  the  saddles  are  entire,  although  the 
digitations  run  high  up  on  the  sides  of  the  saddles. 

In  this  familv  are  included  Thahti<soceraH  Gemmellaro,  UHHuria  Diener,  and 
Sturla  Mojsisovics.  The  two  former  genera  are  commonly  accepted  as  standing 
in  genetic  connection,  and  as  having  been  derived  from  the  Carboniferous  genus, 
])unorpho<'trai<.  StHVia  has  liitherto  been  assigned  to  the  Ptychitidw,  but  a  species 
has  been  found  in  the  Lower  Triassic  of  California  that  seems  to  connect  TJsBurm 
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with  it,  and  this  necessitates  classing  both  with  the  Thalassoceratidae,  with  which 
they  are  clearly  more  closely  allied  than  with  the  Ptychitidae. 

Thaldssocercuf  is  known  only  from  the  Permian  of  the  Mediterranean  region; 
Ussuria  only  from  the  Lower  Triassic  of  Siberia,  California,  and  Idaho;  and  Sturia 
only  from  the  Middle  and  Upper  Triassic  of  the  Alpine  province  and  the  Middle 
Triassic  of  the  Himalayas. 

Gremis  USSURIA  I>ieiier. 

1S95.   l^nrUif   Diener,   Triadische   Cephalopodenfaimen    der  oetsibirlschen    Kuetenprovinz:    M^m. 

Com.  g^l.,  St-P^terebourg,  vol.  14,  No.  3,  p.  23. 
1902.   Usmriay  F.  Freeh,  Leth«ea  Palaeozoica,  Bd.  2,  Lieferung  4,  p.  659. 

Tt/pe. —  Ussuria  Iwanmvi  Diener,  op.  cit.  p.  27,  PI.  Ill,  fig.  5. 

Compressed,  involute,  deeply  embracing,  whorls  increasing  rapidly  in  height. 
Umbilical  shoulders  broadly  rounded,  sides  gently  convex  up  to  the  narrow  and 
rounded  venter.  Umbilicus  narrow  and  deep.  Surface  without  ribs  or  constric- 
tions, but  provided  with  fine  spiral  striae  (seen  on  specimens  from  California). 

Septa,  both  lobes  and  saddles  ammonitic,  digitate,  and  highly  specialized. 
The  external  lobe  is  divided  by  a  broad  digitate  siphonal  saddle,  and  each  side 
of  the  lobe  is  deeply  trifid,  with  secondary  indentations  on  the  prongs.  There 
are  two  or  three  principal  lateral  lobes,  wide,  deep,  and  deeply  digitate;  the 
auxiliaries,  of  which  there  are  as  many  as  three  or  more,  are  smaller,  but  also 
digitate.  The  internal  lobes  have  not  been  observed  in  detail,  but  broken  whorls 
show  that  there  is  a  long,  narrow  antisiphonal  lobe,  flanked  by  a  pair  of  laterals 
on  each  side. 

Diener  considers  this  genus  as  a  descendant  of  Thalassoceras  Gemmellaro 
(Fauna  dei  calcari  con  Fusulina,  1887,  p.  69),  which  has  somewhat  simpler, 
though  ammonitic,  septa,  in  which  there  are  two  digitate  lateral  lobes,  and  a 
single  simple  auxiliar}'.  Thalassoceras  has  a  depressed  subglobose  form,  with  the 
whorls  usually  broader  than  high,  while  the  adults  of  Ussuria  are  high  whorled 
and  compressed.  But  the  young  of  the  latter  genus  are  robust  and  subglobose, 
resembling  Thahismeeras  both  in  form  and  septa,  and  the  still  younger  stages 
are  like  Dhuorphoeeras.  These  observations  have  been  made  only  on  an  Ussuria 
Wangeni  Hyatt  and  Smith  from  the  Meekoceras  beds  of  Idaho,  no  young  stages 
of  Usifuria  coinpressa  Hyatt  and  Smith  having  been  seen.  Thalassoceras  is 
supposed  to  have  been  derived  from  Dlmorphoceras^  but  this  is  based  on  the 
resemblance  of  the  adults,  no  observations  having  been  made  on  its  ontogeny. 

Us»ur!a  bears  a  certain  resemblance  to  Sturia  Mojsisovics,  commonly  assigned  to 
the  Ptychitida?,  in  its  compressed  form,  spiral  striae,  and  complex  septa,  and  a  rela- 
tionship between  the  two  genera  is  by  no  means  unlikely,  in  spite  of  the  difTerence 
in  complexity  of  the  septa. 
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Hyatt^  classed  Ussuria  in  a  new  family  Ussuritidae,  under  the  suborder  Phyllo- 
ceratida,  but  this  was  before  any  observations  had  been  made  on  the  ontogeny  of  the 
genus  or  any  species  of  it  was  known  except  the  Siberian  forms. 

Ussuria  is  known  at  present  only  in  the  Lower  Triassic,  Proptychites  beds  of 
Ussuri  Bay  in  eastern  Siberia,  and  in  the  Meekoceras  beds  of  the  Aspen  Ridge  in 
southeastern  I^ho,  and  in  the  same  formation  in  the  Inyo  Range  of  California,  in  all 
three  places  associated  with  Meehuctras^  Piseudosayeceras^  Ophiceras^  and  Danxibites^ 
with  closely  allied  species. 

* 

U88URIA  C0UFBE88A  Hyatt  and  8mith,  ip.  nov. 

PI.  Ill,  figs.  6-11. 

'  Form  compressed,  involute,  discoidal;  whorls  deeply  embracing,  and  increasing 
rapidly  in  height,  the  outer  whorl  being  indented  to  one-fouith  of  its  height  by  the 
inner.  Umbilicus  closed,  umbilical  shoulders  broadly  rounded.  Sides  gently  con- 
vex, with  greatest  breadth  opposite  the  top  of  the  inner  volution.  Venter  rounded, 
but  very  narrow.  The  w^hole  form  is  thus  seen  to  be  lenticular,  with  the  greatest 
thickness  of  the  lens  exactly  in  the  middle,  and  one-third  of  the  diameter. 

The  surface  of  the  cast  is  perfectly  smooth,  devoid  of  ribs,  constrictions,  or 
other  ornamentation;  but  in  a  few  places  the  outer  shell  was  preserved,  adhering  to 
the  east,  and  on  this  were  observed  fine  spiral  lines  like  those  on  the  shell  of  Sturia, 

The  septa  are  very  complex,  both  lobes  and  saddles  being  thoroughly  ammonitic, 
much  more  complex  than  those  of  Ussuria  Schamarx  Diener  and  U,  Ixoanoioi  Diener. 
The  ventml  lobe  is  divided  by  a  broad,  siphonal  saddle,  which  in  turn  is  broken  up 
b}'^  several  small,  short  digitations,  almost  becoming  adventitious  lobes;  the  two 
lateral  lobes  are  deeply  digitate,  the  first  being  much  more  complex  than  the  second. 
The  auxiliary  series  consists  of  four  or  five  small  lobes  scarcely  individualized,  and 
inclined  backward  to  the  umbilical  margin.  The  internal  septa  could  not  be  observed 
in  detail,  but  broken  whorls  showed  a  large  antisiphonal  lobe,  flanked  by  a  pair  of 
principal  internal  laterals  on  each  side. 

Ussuria  eoinpressa  has  more  compressed  whorls  than  either  of  the  Siberian 
species  and  has  also  greater  complexity  of  the  septa,  but  undoubtedly  belongs  to  the 
same  genus  with  them. 

Dimensions  of  the  type  specimen, 

mm. 

Diameter 66 

Height  of  last  whorl 46 

Height  of  last  whorl  from  the  preceding 35 

Width  of  last  whorl 20 

Involution 10 

Width  of  umbilicus 0 

aZittel's  Textbook  of  Palseontology  (Eastman's  translation),  1900,  p.  566. 
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have  reached  the  same  complexity  of  septation  if  such  large  specimens  of  them  had 
been  found. 

The  foregoing  description  applies  only  to  the  mature  shell,  for  the  young  stages 
diflfer  very  nmch  from  the  adult.  An  unusually  good  series  of  young  stages  was 
obtained,  and  as  they  show  clearly  the  phylogen}^  of  the  genus  they  have  been  fully 
illustrated.  The  mature  shell  was  found  up  to  diameter  of  150  mm.  fully  septate, 
and  the  complete  shell  must  have  been  nearly  300  mm.  in  diameter. 

The  smallest  stage  obtained  has  diameter  of  5.5  mm.,  is  evolute,  little  embracing, 
with  low  broadly  rounded  whorls,  with  simple  goniatitic  septa.  The  form  and  septa 
correspond  to  the  Carboniferous  genus  Dimovp}wcei'a»,  The  change  from  glyphio- 
ceran  septa  to  those  characteristic  of  Dimorphoceras  may  be  observed  on  the  outer 
volution  of  this  specimen,  which  is  figured  on  PL  LXXXV,  figs.  5-8.  For  compari- 
son with  this  the  septa  of  Dinwrphoea'as  Gilhertsoni  Phillips  and  J9.  atratum  Goldf  uss, 
of  the  Carboniferous,  are  figured  on  PI.  LXXXV,  figs.  11  and  12. 

At  the  diameter  of  11  mm.  the  shell  shows  a  transition  from  Difnorphoveras  to 
Thalasmce7*as.  In  the  beginning  of  the  digitation  of  the  lobes,  the  whorl  becomes 
higher  at  this  stage,  but  not  yet  flattened  as  at  maturity.  This  stage  is  figured  on 
PI.  LXXXV,  figs.  1-4.  For  comparison  with  it,  the  septa  of  Thahtssoceraa  Gem- 
nu'Uarol  Karpinsk\'  and  T.  Phillipsl  Gemmellaro  are  figured  on  PI.  LXXXV,  figs. 
9  and  10. 

At  the  diameter  of  13  mm.  the  form  and  septa  are  more  like  the  highly  special- 
ized species  of  Thalat^soceraa  known  from  the  Permian;  this  stage  is  figured  on  PI. 
LXVI,  figs.  10-12. 

At  the  diameter  of  17  mm.  the  shell  and  septa  show  a  transition  from  Thahisso- 
cerax  to  fjssvrla  in  the  flattening  of  the  sides,  increased  height  of  whorl,  greater 
complexity  of  lobes,  and  pronounced  development  of  the  auxiliary  lobes.  This  stage 
is  shown  on  PI.  LXVI,  figs.  7-9. 

At  diameter  of  30  mm.  the  stage  of  development  of  the  septa  agrees  with  that  of 
Zlssurai  Schantdne  Dionerand  U.  /uvinowlDiener^iroin  the  Lower  Triassic  of  Siberia. 
It  is  possibh*,  however,  that  the  sixH'ies  described  by  Diencr  may  have  been  based  on 
young  individuals.     This  stage  of  l^K^uria  Waagcni  is  figured  on  PI.  LXVI,  figs.  4—6. 

At  diameter  of  35  mm.  the  shell  and  septa  already  show  the  most  important 
characters  of  maturity,  but  are  not  yet  so  complex  as  in  the  larger  specimens.  This 
is  shown  on  PI.  LXVI,  figs.  1-3. 

The  fully  mature  shell  is  figured  on  PI.  LXV,  figs.  1-5,  and  PI.  LXVII,  figs.  1 
and  2.  The  septa  of  [/sMurid  Lrauinri  Diener,  from  the  Lower  Triassic  of  Siberia,  are 
figured  for  comparison  on  PI.  LXVI,  fig.  25. 

The  development  of  Ussuria  Wan<jrn!  is  remarkable,  in  that  we  can  trace  the 
species  in  its  ontogeny  through  stages  corresponding  successively  to  sonje  glyphio- 
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ceran  form  of  the  Carboniferous;  then  through  the  stage  corresponding  to  the  simpler 
species  of  Dimarptioceras  in  the  Mississippian;  then  to  the  more  complex  species  of 
Ditnorphoceras  of  the  Coal  Measures;  then  to  the  simpler  species  of  ThaloHsocerds  of 
the  lower  Permian  or  Artinsk  stage;  then  to  the  more  complex  Thaldssoceras  of  the 
upper  Permian;  and  lastly  through  gradually  increasing  complexity  into  Usmria, 
The  stages  come  in  the  exact  order  of  the  geologic  sequence  of  mature  genera,  so 
that  the  agreement  of  phylogeny  and  ontogeny  is  perfect. 

Of  course  this  is  what  we  should  expect  in  Lower  Triassic  species,  for  the  time  of 
the  Meekoceras  fauna  is  not  greatly  removed  from  that  of  the  Permian  faunas  of 
Sicily  and  the  Artinsk  stage,  nor  yet  very  remote  from  even  the  Carboniferous.  But 
such  close  correlation  of  individual  development  and  geologic  history  is  rare  even  in 
Lower  Triassic  species,  and  especially  in  such  complex  forms,  where  the  adult  differs 
so  markedly  from  the  young. 

ConiparUon  with  other  ftpecies, —  Uasxiria  Waa(/eni  Hyatt  and  Smith  differs  from 
Ussuria  Iwanmci  Diener  and  V.  Schamarm  Diener  in  the  greater  complexity  of  its 
septa,  but  agrees  with  them  in  the  general  plan  of  lobes  and  saddles.  It  agrees  in 
general  with  Ussuria  comprema  Hyatt  and  Smith,  from  the  Lower  Triassic  Meekoceras 
beds  of  California,  but  differs  from  that  species  in  the  more  robust  whorl  in  all  stages 
observed.  The  saddles  in  both  the  American  species  are  more  digitate  than  in  the 
Asiatic  forms,  and  the  subdivision  of  the  lobes  is  more  complex.  It  has  Ijeen 
suggested  by  F.  Freeh  ^  that  the  Siberian  species  of  TJ^uria  did  not  occur  in  the 
Lower  Triassic,  as  Diener  supposed,  but  in  the  Permian.  It  is  more  likely,  however, 
that  the  Siberian  as  well  as  the  American  species  of  this  genus  belong  to  the  Lower 
Triassic,  and  that  their  greater  simplicity  of  development  is  due  to  their  occurrence 
in  a  lower  horizon  of  the  Triassic. 

Horizon  and  locality, —  Umvria  Waageni  is  rather  common  in  the  Meekoceras 
beds.  Lower  Triassic,  at  the  head  of  Wood  Canyon,  9  miles  east  of  Soda  Springs, 
Aspen  Ridge,  southeastern  Idaho.  It  was  associated  with  Meekoceras  gracilitutw 
White,  M,  mushJHwhanum  White,  M,  aplanatum  White,  Pxexidosageceras  inter- 
iRontanum  Hyatt  and  Smith,  Fhmingiies  Rimnelli  H^^att  and  Smith,  Hedenstroeir^ia 
Koss7nati  Hyatt  and  Smith,  Ophiceras  Dieneri  Hyatt  and  Smith,  Para7iannites  aspen- 
ensis  Hyatt  and  Smith,  Cordillerites  angulatus  Hyatt  and  Smith,  Asjndites^  Dan- 
Mtes^  and  many  other  forms  characteristic  of  this  horizon. 

The  specific  name  is  given  in  honor  of  the  late  Prof.  W.  Waagen. 

Sviborder   LYXOCKRAXOIDKA. 

This  suborder  includes  the  families  Lytoceratidse  and  Phylloceratidae,  which  are 
so  various  that  a  single  short  diagnosis  can  hardly  cover  both  and  include  characters 

u  Die  Dyas:  Leths^a  Palaeozoica,  Bd.  2,  Liefening  4,  p.  659. 
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possessed  b}^  all  genem  of  both  families.  The  forms  may  be  either  evolute  or 
involute,  high  whorled  or  low.  But  they  all  agree  in  having  the  shell  nearly 
smooth,  ornamented  only  with  varices  or  cross  strise  of  growth,  without  keels, 
knots,  or  strong  lateral  sculpture.  The  septa  are  always  phylloid  in  digitation; 
in  the  primitive  forms  the  saddles  are  rounded  and  entire,  but  in  the  more 
specialized  the  saddles  are  also  digitate,  although  not  so  much  so  as  the  lobes. 

The  Phylloceratidae  appear  to  have  developed  out  of  the  Lytocemtidse  in 
the  Upper  Triassic.  The  Lytocenitidie  are  first  known  in  the  Lower  Triassic,  but 
beyond  that  their  ancestry  is  in  doubt.  They  are  commonly  supposed  to  have 
been  derived  from  NoinUnioceras  of  the  Carboniferous,  but  there  are  no  connecting 
links.     Onl}^  the  Lvtoceratidai  are  represented  in  the  American  Triassic. 

Familv  LYTOCERATID^. 

Forms  evolute,  laterally  compressed,  surface  smooth,  ornamented  only  with 
constrictions  or  low  folds.  Septa  ph3^11oid,  saddles  entire  in  more  primitive  forms, 
and  digitate  in  more  specialized  forms. 

The  Lytoceratidse  are  represented  in  the  American  Triassic  only  by  Mono- 
phyllites^  which  occurs  in  both  the  Middle  and  the  Upper  Triassic. 

CfenuH    MONOFHYLI^ITES    MoJHisovioB. 

1879.  MonophyllUei<,  Mojsiaovi*^,  Vorlaufige  kurze  Uebersicht  der  Ammoniten-Gattungen  der  Mediter- 

ranen  und  Jiivavist-hen  Trias:  Verhandl.  K.-k.  geol.  Keichsanstalt,  Wien,  p.  135. 
1882.  MonophylliteSy  Mojsisovics,  Cephalopoden  der  Mediterranen  Triasprovinz:  Abhandl.  K.-k.  geol. 

ReichsanHtalt,  Wien,  vol.  10,  p.  204. 
1886.  MonophylliteSj  Mojsisovics,  Arktische  Triasfaunen:  M^'m.  Acad.  imp.  sci.  St.-Petersbourg,  e^r.  7, 

tome  38,  No.  6,  p.  72. 
1895.  MonophijUites^  Diener,  Cephalopodenfaunen  der  ostsibirischen  Kustenprovinz:  M^m.  Com.  g^ol., 

St.-Petersbourg,  vol.  14,  No.  3,  p.  29. 
1895.   MonophyUiieHy  Diener,  Cephalopoda  of  the  Muschelkalk:  Mem.  Geol.  Survey  India,  Pal.  Indica, 

ser.  15,  p.  10<). 

Type, — Monaphyllites  Snessl  Mojsisovics,  Cephal.  Medit.  Triasprovinz,  p.  205, 
PL  LXXIX,  fig.  4. 

Evolute,  discoidal,  whorls  increasing  slowly  in  height,  and  little  embracing; 
umbilicus  wide  and  shallow.  Surface  nearly  smooth,  but  ornamented  with  cross 
stria?,  and  on  some  forms  with  varices,  especially  on  the  inner  whorls. 

Septa  ammonitic,  but  simple.  Saddles  phylliform,  lobes  digitate,  trisenidian  in 
plan.  The  external  lobe  is  divided  by  a  narrow,  simple  siphonal  saddle;  the  laterals 
are  two  or  three  in  number,  decreasing  in  complexity  toward  the  umbilicus;  and 
there  is  an  auxiliary  series,  usually  of  two  or  three  small  lobes  of  which  the  inner- 
most may  be  goniatitic. 
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Mon&phyUites  is  characteristic  of  the  Middle  Triassic  of  the  Alps,  Spitzbergen, 
Siberia,  and  Nevada,  but  has  also  been  found  in  the  Upper  Triassic  of  the  Alps 
and  California. 

The  only  American  species  yet  described  is  M.  hUlingsiantis  Ghtbb. 

X0H0PHTLLITE8  BimVOSIAHUB  CNibb. 

PL  XXIV,  figs.  3  and  4. 

1864.  Ammonites  billinggianus,  Gabb,  Geol.  Survey  California,  PaiaK)ntology,  vol.  1,  p.  26,  PI.  V,  fig.  20. 
1870.  Ammonites  btUingsiantiSf  Gabb,  Am.  Jour.  ConchoL,  vol.  5,  p.  8,  PI.  V,  fig.  3. 

Form  evolute,  laterally  compressed.  Whorl  low,  and  increasing  slowly  in 
height,  little  embracing,  and  not  deeply  indented  by  the  inner  volution.  Sides 
somewhat  flattened,  venter  rounded,  with  indistinct  abdominal  shoulders.  Umbilicus 
wide  and  shallow,  exposing  the  greater  part  of  the  inner  volutions.  Umbilical 
shoulders  abruptly  rounded.  The  height  of  the  whorl  is  more  than  one-third  of  the 
total  diameter  of  the  shell,  and  the  breadth  is  about  three-fourths  of  the  height  of 
the  whorl.  The  width  of  the  umbilicus  is  about  one-third  of  the  total  diameter 
of  the  shell. 

The  surface  is  smooth,  so  far  as  known,  and  destitute  of  any  kind  of  ornamen- 
tation. 

The  septa  are  monophyllic,  the  saddles  rounded,  entire,  contracted  at  the  base, 
and  the  lobes  are  digitate.  The  external  lobe  is  divided  by  a  narrow  siphonal  saddle 
into  two  bifid  divisions;  the  first  lateral  is  distinctly  and  symmetrically  trifid;  the 
second  lateral  uiisymmetrically  trifid.  The  auxiliary  consists  of  three  small  second- 
ary divisions  of  the  umbilical  lobe.  Internal  septa  unknown.  The  septa  as  figured 
by  Gabb**  are  not  correct,  as  he  represents  the  first  lateral  lobe  as  bifid.  The  septa 
as  represented  in  this  paper  were  drawn  from  a  specimen  in  the  Whitney  collection, 
on  which  the  septa  were  not  visible  until  prepared  by  the  writers. 

Jlor  12071  and  locality. — MonophylUtes  hillingsian^is  Gabb  was  found  by  the  Geo- 
logical Survey  of  California  in  the  Middle  Triassic  of  the  East  Humboldt  Range, 
Nevada.  The  specimen  figured  on  PI.  XXIV,  figs.  3  and  4,  was  loaned  from  the 
Whitney  collection  of  Harvard  University. 

SvitDorder   F^INACOCERAXOIDE^A. 

Involute,  discoidal,  laterally  compressed.  Surface  smooth,  septa  lanceolate, 
goniatitic,  ceratitic,  or  ammonitic,  divided  into  numerous  lobes  and  saddles,  and 
usuallv  with  adventitious  lobes. 

E.  von  Mojsisovics  formerly  included  in  this  group  such  diverse  families  as 
Lytoceratidie,   Ptychitidte,   Hungaritidse,   and  Meekoceratidce.     Cleared  of    these 

a  Am.  Jour.  ConchoL,  vol.  6,  PI.  V,  fig.  8. 
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foreign  elements  the  suborder  retains  only  the  Pinacoceratidse,  Pronoritida?,  and 
Noritidae,  all  of  which  have  much  in  common  in  form  and  septation.  The  diver- 
gence of  these  three  families  from  a  common  stock  must  have  taken  place  in  the 
Devonian,  but  they  developed  on  parallel  lines,  so  that  the  resemblance  persisted 
even  in  the  Triassic.  Only  a  single  Carboniferous  genus  of  the  Pinacoceratidse  is 
known,  Frodrmnites  Smith  and  Weller;  the  Pronoritidse  are  confined  to  the  Pale- 
ozoic, with  the  exception  of  Medlicottia^  which  ranges  from  the  Permian  into  the 
Lower  Triassic,  and  Cordilleriten  Hyatt  and  Smith,  and  Lanceolites  Hyatt  and  Smith, 
of  the  Lower  Triassic;  the  Noritidae  are  confined  to  the  Triassic,  with  the  exception 
of  Daredites  Gemmellaro,  of  the  Permian,  and  Schuchertites  Smith,  of  the  Pennsyl- 
vanian.  The  grounds  on  which  Waagen  separated  the  Noritidse  from  the  Pinaco- 
ceratidse do  not  seem  to  the  writers  to  be  valid;  but  since  no  certain  members  of  the 
NoritidsB  occur  in  the  American  Triassic  there  is  no  need  of  further  discussion. 

Family  PINACX)CERATID.E. 

Involute,  laterally  compressed,  discoidal.  Short  body  chamber;  narrow  venter, 
either  flattened  with  angular  margins,  or  channeled,  or  with  central  keel.  Surface 
smooth  or  ornamented  only  with  spiral  ridges,  or  low  folds.  Septa  lanceolate, 
either  dicranidian,  prionidian,  or  ammonitic,  but  always  with  adventitious  lobes. 

This  family  probably  connects  with  Beloceras  H^-att,  of  the  Devonian,  but  the 
only  intermediate  genus  yet  known  is  Prodromites  Smith  and  Weller,^  from  the 
MissLssippian  ("Lower  Carboniferous")  of  America.  In  the  Lower  Triassic  this 
famil}'  is  represented  by  A^penitea  Hyatt  and  Smith,  ClypiteH  Waagen,  Sageceras 
Mojsisovics,  Iledenstroemui  Waagen,  and  Pseudosageceras  Diener;  so  that  many 
members  of  the  family  may  be  looked  for  in  the  Permian.  In  the  Middle  and  Upper 
Trijissic  the  chief  members  are  Pinacoceras^  Arthaherites^  Carnites^  l^cites^  and 
Sageceran, 

GreriuH   A.SPKN'ITKS  Hyatt  and  Smith,  gen.  nov. 

Type. — Aspenite^  (wutm  Hyatt  and  Smith,  sp.  nov. 

Form  compressed,  involute,  deeply  embracing,  discoidal;  sides  flattened,  abdo- 
men acute  and  surmounted  by  a  keel,  umbilicus  closed.  Surface  ornamented  with 
tine,  strong  radial  folds. 

Ventral  lobe  narrow  and  short,  divided  by  a  short  siphonal  notch;  that  is,  one 
small  adventitious  lobe  on  each  side;  three  laterals,  which  are  larger  than  the  others, 
and  distinctly  serrated.  Following  these  is  a  short  auxiliary  series  of  goniatitic 
lobes.     The  internal  septa  are  unknown,  also  the  length  of  the  body  chamber. 

AMpenifeft  is  most  nearly  related  to  Clyjntes  Waagen,  but  diflfers  from  that  genus 
in  the  simpler  lobes  and  in  the  possession  of  a  keel.     It  shows  also  a  certain  resem- 

"  Prodromites,  a  new  ammonite  genus  from  the  Lower  Carboniferous:  Jour.  Gcol.,  vol.  9,  1901,  No.  3,  p.  256. 
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blance  to  Prodromites  Smith  and  Weller  from  the  Mississippian,  but  is  entirely  too 
simple  to  have  been  a  descendant  of  that  highly  specialized  genus.  Its  form  and 
septa  suggest  a  derivation  from  Timaniies  of  the  Devonian. 

Af^penites  is  known  at  present  only  from  the  Lower  Triassic  Meekoceras  beds 
of  southeastern  Idaho  and  of  the  Inyo  Range,  in  Inyo  County,  Cal.  One  species 
only  was  found,  A,  acutus  sp.  nov. 

ASPBHITES  ACUTUS  Hyatt  and  Smith,  sp.  hot. 
PI.  II,  figs.  9-13;  PI.  Ill,  flg8.  1-6. 

Form  discoidal,  involute,  deeply  embmcing,  laterally  compressed.  Whorls  high 
and  narrow,  with  flattened  sides,  and  acute  venter.  Umbilicus  closed.  The  height 
of  the  last  whorl  is  nearly  three-fifths  of  the  total  diameter  of  the  shell;  its  width  is 
somewhat  more  than  one-third  of  its  height,  and  it  is  indented  to  about  three-eighths 
of  its  height  by  the  inner  volution. 

The  surface  is  nearly  smooth,  but  ornamented  with  fine  i*adial  folds,  visible  on 
the  cast,  stronger  near  the  umbilicus,  and  becoming  obsolete  high  upon  the  flanks. 

The  septa  are  lanceolate,  consisting  of  an  adventitious  series,  a  lateral  and  an 
auxiliary  series.  The  saddles  are  all  entire  and  rounded,  the  lobes  of  the  adventi- 
tious and  of  the  auxiliary  series  are  simple  and  pointed,  while  the  laterals  are  ser- 
rated. The  external  lobe  consists  of  a  short  bifid  ventral,  flanked  by  a  single  longer 
and  pointed  adventitious  lobe  on  each  side.  The  first  lateral  is  short  and  slightly 
serrated,  the  second  is  longer  and  broader,  the  third  short  like  the  first,  but  broader. 
The  auxiliary  series  consists  of  two  or  three  short-pointed  lobes  with  broadly 
rounded  saddles. 

The  form  and  the  septa  suggest  a  derivation  from  Tirnanites  Mojsisovics  of 
the  Devonian,  as  described  by  E.  Holzapfel.''  Aspenites  diflters  from  Timaniies  in 
the  development  of  the  adventitious  series,  and  the  serration  of  the  laterals,  but 
its  young  stiiges  are  remarkabl}^  like  the  mature  forms  of  the  Devonian  genus. 
Thnanites  is  placed  by  some  writers  in  the  Prolecanitidse,  by  others  in  the  Primor- 
dialida^,  but  its  true  position  will  probably  be  found  to  be  along  with  Bdoceras^ 
as  an  oflfshoot  from  the  Primordialida?. 

Horizon  and  locality. — Aapenites  a^'utu^  was  found  by  Alpheus  Hyatt  in  the 
Lower  Triassic  Meekoceras  beds  of  Wood  Canyon,  near  Soda  Springs,  Idaho,  and 
by  J.  P.  Smith  in  the  same  formation  on  the  Union  W^ash,  near  the  Union  Spring, 
in  the  Inyo  Range,  California,  about  15  miles  southeast  of  Independence. 

a  Die  Cepbalopoden  de8  Domanik  im  siidlichen  Timan:  Mem.  Com.  g^ol.,  St.-P^tersbourg,  vol.  12,  No.  3, 1899. 
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GrenuH  SAGJ-KCliiRAS   IVtojsiHovicH. 

1872.  SiigeceraSj  Mojsisovics,  Ueber  die  Entwickhmg  von  Ammoniten  in  der  Carboniechen  Formation 

Indiens:  Verhandl.  K.-k.  geol.  Reichsanstalt.  Wien,  p.  316. 

1873.  SageceraH,  Mojsisovics,  Das  Gebirge  um  Hallstatt:  Abhandl.  K.-k.  geol.  ReichsanRtalt,   Wien, 

vol.  H,  pt.  1,  p.  69. 
1879.  Sageceras,  (pars)  Waagen,  Salt   Range  Fossils,  vol.  1,  p.  37:   Mem.  Geol.  Survey  India,  Pal. 

Indica,  ser.  13. 
1882.  SagectraSf  Mojsisovics,  Cephalopoden    der  Mediterranen  Triasprovinz:    Abhandl.  K.-k.  geol. 

Reichsanstalt,  Wien,  vol.  10,  p.  187. 

Tj/pe, — '"Oaniatit^'^'  Ilaidlnger!  Hauer,  Neue  Cephalopoden  aus  deni  rothen 
Mamior  von  Aussee,  Haidinger's  Naturwiss.  Abhandl.,  vol.  1,  1847,  p.  264,  PI.  VIII, 
figs.  9-11. 

Discoidal  involute,  laterally  compressed,  umbilicus  very  narrow;  whorls  thin, 
deepl}"  embracing,  and  increasing  rapidly  in  height.  Venter  narrow  with  furrow 
bounded  b}'  two  sharp  shoulder  angles.  Sculpture  consisting  of  tine  radial  striae, 
and  fine  spiral  lines. 

Septa  lanceolate,  divided  into  a  great  number  of  long  and  narrow  tongue-shaped 
entire  saddles  and  bifid  lobes.  These  increase  in  length  from  the  short  adventitious 
lobes  near  the  venter  to  the  larger  principal  lateral  lobes  near  the  middle,  and  then 
decrease  again  to  the  small  auxiliary  lobes  outside  of  the  umbilicus.  The  increase  and 
decrease  are  so  gradual  that  no  line  can  be  drawn  between  adventitious,  principal, 
and  auxiliary  lobes. 

The  oldest  known  member  of  this  genus  is  Sageceras  haueriainim  de  Koninck, 
from  the  Lower  Triassic  of  the  Salt  Range;  the  next  is  S.  Gahhi^  Mojsisovics,  of  the 
Middle  Triassic  of  Nevada;  the  other  two  known  species  occur  in  the  Upper  Triassic 
of  the  Alps. 

SAGECEBAS  GABBI  Mo.sisovics. 
PI.  XXV,  figs.  1-3;  PI.  LXXI V,  figs.  8  and  9;  PI.  LXXV,  figs.  14  and  15. 

1864.  Goniatiles  Haid'mgeri,  Gabb,  Geol.  Survey  California,  Palaeontology,  vol.  1,  p.  22,  PI.  V,  figs.  Sand 

10  (27  and  28). 
1873.  Sageceras  Gabbi,  Mojsisovics,  Das  Gebirge  um  Hallstatt:  Abhandl.   K.-k.  geol.   Reichsanstalt, 

Wien,  vol.  6,  pt.  1,  p.  71. 
(Not  1864.  GoniatiteH  Ilaidbigeri,  (Jabb,  Geol.  Survey  California,  Palaeontology.,  vol.  1,  PI.  IV,  fig.  10.) 
(Not  1847.  Go7iiatit^8  Haidingen,  Hauer,  Neue  Cephal.  aus  dem  rothen  Marmor  von  Aussee,  Haid- 
inger's Naturwiss.  Abhandl.,  vol.  1,  p.  264,  PI.  VIII,  figs.  9-11.) 

Involute,  discoidal,  latemlh'  eorupressed,  whorls  narrow,  high,  deeply  embracing, 
and  deepl}^  indented  by  the  inner  volutions.  Umbilicus  very  narrow,  but  exposing 
the  inner  volutions.  The  umbilical  shoulders  are  abruptly  rounded,  the  sides  flat- 
tened, the  venter  narrow,  channeled,  with  bicarinate  edges. 

16918— No.  40—05 7 
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with  it,  and  this  necessitates  classing  both  with  the  Thalassoceratidse,  with  which 
they  are  clearly  more  closely  allied  than  with  the  Ptychitidae. 

Thalassoeercui  is  known  only  from  the  Permian  of  the  Mediterranean  region; 
Ussuria  only  from  the  Lower  Triassic  of  Siberia,  California,  and  Idaho;  and  Sturia 
only  from  the  Middle  and  Upper  Triassic  of  the  Alpine  province  and  the  Middle 
Triassic  of  the  Himalayas. 

Gretius  XJSStJRIA.  Dietier. 

1895.   Ussurkty   Diener,   Triadische   Cephalopodenfaunen    der  ostsibirischen    Kustenprovinz:    M^m. 

Com.  g^l.,  St-P^terebourg,  vol.  14,  No.  3,  p.  23. 
1902.   UamriGj  F.  Freeh,  Leth»ea  Palseozoica,  Bd.  2,  Lieferung  4,  p.  d59. 

Type. —  Ussuria  Iwanowi  Diener,  op.  cit.  p.  27,  PI.  Ill,  fig.  5. 

Compressed,  involute,  deeply  embracing,  whorls  increasing  rapidly  in  height. 
Umbilical  shoulders  broadly  rounded,  sides  gently  convex  up  to  the  narrow  and 
rounded  venter.  Umbilicus  narrow  and  deep.  Surface  without  ribs  or  constric- 
tions, but  provided  with  fine  spiral  striae  (seen  on  specimen^  from  California). 

Septa,  both  lobes  and  saddles  ammonitic,  digitate,  and  highly  specialized. 
The  external  lobe  is  divided  by  a  broad  digitate  siphonal  saddle,  and  each  side 
of  the  lobe  is  deeply  trifid,  with  secondary  indentations  on  the  prongs.  There 
are  two  or  three  principal  lateral  lobes,  wide,  deep,  and  deeply  digitate;  the 
auxiliaries,  of  which  there  are  as  many  as  three  or  more,  are  smaller,  but  also 
digitate.  The  internal  lobes  have  not  been  observed  in  detail,  but  broken  whorls 
show  that  there  is  a  long,  narrow  antisiphonal  lobe,  flanked  by  a  pair  of  laterals 
on  each  side. 

Diener  considers  this  genus  as  a  descendant  of  Thalassoceras  Gemmellaro 
(Fauna  dei  calcari  con  Fusulina,  1887,  p.  69),  which  has  somewhat  simpler, 
though  ammonitic,  septa,  in  which  there  are  two  digitate  lateral  lobes,  and  a 
single  simple  auxiliary.  Thalassocems  has  a  depressed  subglobose  form,  with  the 
whorls  usually  broader  than  high,  while  the  adults  of  Ussuria  are  high  whorled 
and  compressed.  But  the  young  of  the  latter  genus  are  robust  and  subglobose, 
resembling  ThcJassocei^as  both  in  form  and  septa,  and  the  still  younger  stages 
are  like  Dimoiphoceras.  These  observations  have  been  made  only  on  an  Ussuria 
Waageni  Hyatt  and  Smith  from  the  Meekoceras  beds  of  Idaho,  no  young  stages 
of  Ussuria  cim^pressa  Hyatt  and  Smith  having  been  seen.  Thalassoceras  is 
supposed  to  have  been  derived  from  Dimorphoceras^  but  this  is  based  on  the 
resemblance  of  the  adults,  no  observations  having  been  made  on  its  ontogeny. 

Ussuria  bears  a  certain  resemblance  to  Sturia  Mojsisovics,  commonly  assigned  to 
the  Ptychitidce,  in  its  compressed  form,  spiral  striae,  and  complex  septa,  and  a  rela- 
tionship between  the  two  genera  is  by  no  means  unlikely,  in  spite  of  the  difference 
in  complexity  of  the  septa. 
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Hyatt"  classed  Ussuria  in  a  new  family  Ussuritidse,  under  the  suborder  Phyllo- 
ceratida,  but  this  was  before  any  observations  had  been  made  on  the  ontogeny  of  the 
genus  or  any  species  of  it  was  known  except  the  Siberian  forms. 

Ussuria  is  known  at  present  only  in  the  Lower  Triassic,  Proptychites  beds  of 
Ussuri  Bay  in  eastern  Siberia,  and  in  the  Meekoceras  beds  of  the  Aspen  Ridge  in 
southeastern  I^laho,  and  in  the  same  formation  in  the  Inyo  Range  of  California,  in  all 
three  places  associated  with  Meekocera^^  Pseudosayeceras^  Ophiceras^  and  Danxfbitea^ 
with  closely  allied  species. 

nSSUBIA  C0MPBE88A  Hyatt  and  Smith,  sp.  noT. 

PL  III,  figs,  ft-11. 

'  Form  compressed,  involute,  discoidal;  whorls  deeply  embracing,  and  increasing 
rapidly  in  height,  the  outer  whorl  being  indented  to  one-fourth  of  its  height  by  the 
inner.  Umbilicus  closed,  umbilical  shoulders  broadly  rounded.  Sides  gently  con- 
vex, with  greatest  breadth  opposite  the  top  of  the  inner  volution.  Venter  rounded, 
but  very  narrow.  The  whole  form  is  thus  seen  to  be  lenticular,  with  the  greatest 
thickness  of  the  lens  exactly  in  the  middle,  and  one-third  of  the  diameter. 

The  surface  of  the  cast  is  perfectly  smooth,  devoid  of  ribs,  constrictions,  or 
other  ornamentation;  but  in  a  few  places  the  outer  shell  was  preserved,  adhering  to 
the  cast,  and  on  this  were  observed  fine  spiral  lines  like  those  on  the  shell  of  Sturia, 

The  septa  are  very  complex,  both  lobes  and  saddles  being  thoroughly  ammonitic, 
much  more  complex  than  those  of  Ussuria  Schamarx  Diener  and  U.  Iwanowi  Diener. 
The  ventral  lobe  is  divided  b}^  a  broad,  siphonal  saddle,  which  in  turn  is  broken  up 
b}^  several  small,  short  digitations,  almost  becoming  adventitious  lobes;  the  two 
lateral  lobes  are  deeply  digitate,  the  first  being  much  more  complex  than  the  second. 
The  auxiliary  series  consists  of  four  or  five  small  lobes  scarcely  individualized,  and 
inclined  backward  to  the  umbilical  margin.  The  internal  septa  could  not  be  observed 
in  detail,  but  broken  whorls  showed  a  large  antisiphonal  lobe,  flanked  by  a  pair  of 
principal  internal  laterals  on  each  side. 

Ussuria  coitipressa  has  more  compressed  whorls  than  either  of  the  Siberian 
species  and  has  also  greater  complexity  of  the  septa,  but  undoubtedly  belongs  to  the 
same  genus  with  them. 

Dimensions  of  the  type  specimen, 

mm. 

Diameter 66 

Height  of  last  whorl 46 

Height  of  last  whorl  from  the  preceding 35 

Width  of  last  whorl 20 

Involution. 10 

Width  of  umbilicus 0 

aZittel'8  Textbook  of  Paloiontology  (Eastman's  translation),  1900,  p.  666. 
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This  specimen  was  chambered  throughout,  and  the  species  probably  grew  to 
twice  this  diameter. 

Horizon  and  locality. — In  the  Lower  Triassic  Meekoceras  beds  of  the  Union 
Wash,  near  the  Union  Spring,  about  15  miles  southeast  of  Independence,  Cal., 
collected  by  J.  P.  Smith. 

USSITSIA  WAAOXHI  Hyatt  and  Smith,  sp.  bot. 
PI.  LXV,  figs.  1-5;  PI.  LXVI,  figs.  1-12;  PI.  LXVII,  figs.  1  and  2;  PI.  LXXXV,  figs.  1-S. 

Discoidal,  involute,  laterally  compressed.  Whorls  high  and  increasing  rapidly 
in  height,  deeply  embracing,  and  deeply  indented  by  the  inner  whorls.  Sides 
flattened,  with  narrow  rounded  venter,  and  no  marked  umbilical  shoulders.  The 
umbilicus  is  very  narrow,  l)eing  somewhat  less  than  one-tenth  of  the  entire  diameter 
of  the  shell.  The  height  of  the  last  whorl  is  more  than  one-half  of  the  diameter  of 
the  shell,  the  width  slightly  more  than  one-half  of  the  height  of  the  whorl,  and  it  is 
indented  to  nearly  one-seventh  of  its  height  by  the  inner  whorl. 

The  shell  at  maturity  has  the  following  proportions: 

Diameter 1 .  00 

Height  of  last  whorl 56 

Height  of  last  whorl  from  the  preceding 43 

Width  of  last  whorl 29 

Involution 13 

Width  of  umbilicus 08 

The  greatest  width  of  the  whorl  lies  at  a  point  about  halfway  up  the  flanks, 
some  distance  above  the  contact  with  the  inner  volution.  The  surface  is  ncarlv 
smooth,  showing  neither  ribs  nor  constrictions,  but  faint  radial  folds  and  striae  of 
growth.  No  spiral  lines  were  seen  on  the  shell,  as  was  the  case  with  Ussuria 
comprema^  but  the  surface  was  poorly  preserved,  and  they  ma}"  have  been  destroj^ed 
by  weathering. 

The  septa  are  very  complex,  consisting  of  a  nither  small  external  lobe  divided 
by  a  siphonal  saddle,  a  small  first  lateral  lobe,  larger  second  lateral,  and  smaller  third 
lateral,  ))esides  a  long  aeries  of  auxiliaries,  decreasing  in  size  and  complexity'  toward 
the  umbilicus.  The  external  and  the  lateral  lobes  are  deeph'  digitate,  while  the 
auxiliaries  are  much  simpler  in  form.  The  saddles  are  all  narrower  than  the  lobes 
and  somewhat  phylloid. 

These  septa  are  more  complex  than  those  of  Unsuria  Schamai'ie  Dicner  and 
ZL  Iwanow!  Dieiicr  from  Siberia,  and  of  Usaurla  annpressa  Hyatt  and  Smith  from 
California,  but  show  that  the  species  is  congeneric  with  them.  It  must  also  be  taken 
into  account  that  the  Idaho  species  is  very  large,  and  that  the  Siberian  species  may 
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have  reached  the  same  complexity  of  septation  if  such  large  specimens  of  them  had 
been  found. 

The  foregoing  description  applies  onlj'^  to  the  mature  shell,  for  the  young  stages 
differ  very  much  from  the  adult.  An  unusually  good  series  of  young  stages  was 
obtained,  and  as  they  show  clearly  the  phylogeny  of  the  genus  they  have  been  fully 
illustrated.  The  mature  shell  was  found  up  to  diameter  of  150  mm.  fully  septate, 
and  the  complete  shell  must  have  been  nearly  300  mm.  in  diameter. 

The  smallest  stage  obtained  has  diameter  of  5.5  mm.,  is  evolute,  little  embracing, 
with  low  broadly  rounded  whorls,  with  simple  goniatitic  septa.  The  form  and  septa 
correspond  to  the  Carboniferous  genus  DimorpJwceras,  The  change  from  glyphio- 
ceran  septa  to  those  characteristic  of  Dimorphoceras  may  be  observed  on  the  outer 
volution  of  this  specimen,  which  is  figured  on  PI.  LXXXV,  figs.  5-8.  For  compari- 
son with  this  the  septa  of  Dimorphoeei'as  GilherUoni  Phillips  and  2>.  atratum  Goldf  uss, 
of  the  Carboniferous,  are  figured  on  PI.  LXXXV,  figs.  11  and  12. 

At  the  diameter  of  11  mm.  the  shell  shows  a  transition  from  Dimorphoceras  to 
Thalassoceras,  In  the  beginning  of  the  digitation  of  the  lobes,  the  whorl  becomes 
higher  at  this  stage,  but  not  A^et  flattened  as  at  maturity.  This  stage  is  figured  on 
PI.  LXXXV,  tigs.  l-il.  For  comparison  with  it,  the  septa  of  Thalamocera^  Gem- 
nieJIaroi  Karpinsky  and  T,  PhUlipsl  Gemmellaro  are  figured  on  PI.  LXXXV,  tigs. 
9  and  10. 

At  the  diameter  of  13  mm.  the  form  and  septa  are  more  like  the  highly  special- 
ized species  of  ThalassoceraH  known  from  the  Permian;  this  stage  is  tigured  on  PI. 
LXVI,  tigs.  10-12. 

At  the  diameter  of  17  mm.  the  shell  and  septa  show  a  transition  from  Thalasso- 
ce/'(fs  to  f/ssuria  in  the  flattening  of  the  sides,  increased  height  of  whorl,  greater 
complexity  of  lobes,  and  pronounced  development  of  the  auxiliary  lobes.  This  stage 
is  shown  on  PI.  LXVI,  tigs.  7-9. 

At  diameter  of  30  mm.  the  stiige  of  development  of  the  septa  agrees  with  that  of 

Us.siiraf  Schainarie  Dienerand  U.  Lranoir!  DlenQV^  from  the  Lower  Triassic  of  Siberia. 

It  is  i)ossible,  however,  that  the  species  described  by  Diener  may  have  been  based  on 

young  individuals.     This  stage  of  Ussurta  ]V(ta<jen!  is  tigured  on  PI.  LXVI,  tigs.  4—6. 

At  diameter  of  35  mm.  the  shell  and  septa  already  show  the  most  important 
characters  of  maturity,  but  are  not  yet  so  complex  as  in  the  larger  specimens.  This 
is  shown  on  PI.  LXVI,  tigs.  1-3. 

The  fully  mature  shell  is  tigured  on  PI.  LXV,  Vign,  1-5,  and  PI.  LXVIl,  tigs.  1 
and  2.  The  septa  of  Ussurid  hranoir!  Diener,  from  the  Lower  Triassic  of  Siberia,  are 
figured  for  comparison  on  PI.  LXVI,  tig.  25. 

The  development  of  Ussuria  Waaf/tn!  is  remarkable,  in  that  we  can  tmce  the 
species  in  its  ontogeny  through  stages  corresponding  successively  to  some  glyphio- 
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eenm  fonn  of  the  Carfoooiferoos:  then  through  the  stage  corresponding  to  the  simpler 
gpedes^  of  DaMfTphf.K'ifnuf  in  the  Mia^iafrippimn:  then  to  the  more  complex  lapecies  of 
IHiM^^rpkoos^n*  of  the  Coal  Meftsiire&:  then  to  the  simpler  ^wcies  of  Tkal^ustfm^^m*  of 
the  lower  Pennian  or  Artinsk  stage:  then  to  the  more  complex  I^iIoi^'C^rra^  ot  the 
opper  Pennian:  and  la&tly  through  gndnally  increasdng  eomplexitr  into  C^rnria. 
The  sfmgeait  come  in  the  exact  order  of  the  geologic  s-equence  of  mature  genera,  so 
that  the  agreement  of  phylogeny  and  ontogeny  i«  perfect. 

Of  course  thL^  Uwhat  we  should  expect  in  Lower  Trias^ic  species  for  the  time  of 
the  Meekoceras  fauna  in  not  greatly  removed  from  that  of  the  Permian  faunas  of 
Sicily  and  the  Artin^k  stage,  nor  yet  rery  remote  from  even  the  Carboniferous.  But 
such  ckKie  correlation  of  individual  dcTelc^Mnent  and  ge<dogic  history  is  rare  even  in 
Lower  Trias^ic  specie^,  and  especially  in  such  complex  forms,  where  the  adult  differs 
so  markedly  from  the  young. 

CoM/j^ir'jmm  trit/*  '>ih^r  »j»rCM, —  r**vr»*t  TTi/^/r-w/  Hyatt  and  Smith  differs  from 
C^una  I'l^infjnri  Diener  and  f .  S*:hamant  Diener  in  the  greater  compleidty  of  its 
septa,  but  agrees  with  them  in  the  general  plan  of  lobes  and  saddle>.  It  agrees  in 
general  with  rm^nria  ^.nnpr^ma  Hyatt  and  Smith,  from  the  Lower  Triassic  Meekoceras 
beds  of  California,  but  differs  from  that  species  in  the  more  robust  whorl  in  all  stages 
observed.  The  saddles  in  both  the  American  species  are  nH>re  digitate  than  in  the 
Asiatic  forms,  and  the  subdivision  of  the  lobe<  is  more  complex.  It  has  been 
suggested  by  F.  Freeh"  that  the  Siberian  ^^pecies  of  V^urin  did  not  occur  in  the 
Lower  Triassic.  as  Diener  supposed,  but  in  the  Permian.  It  is  more  likely,  however, 
that  the  Siberian  as  well  as  the  American  species  of  this  genus  belong  to  the  Lower 
Triassic.  and  that  their  greater  simplicity  of  development  is  due  to  their  occurrence 
in  a  lower  horizon  of  the  Triassic. 

Horizon  and  locality. —  C^^^fria  Waao^ni  \>  rather  common  in  the  Meekoceras 
beds.  Lower  Triassic.  at  the  head  of  Wood  Canyon.  V»  miles  east  of  Soda  Springs. 
Aspen  Kidge.  southea.stem  Idaho.  It  was  associated  with  Jl^^lxm>Ta^  t/tarilifatis 
White.  Jf.  mwfhhachanatH  White.  J/1  aptanatuir*  White.  Pr^^idi^igtvenu  intfrr- 
montanHm  Hyatt  and  Smith.  FUtningiU*  R*i*»^Ui  Hyatt  and  Smith.  HrdrnMroemia 
Km^mati  Hyatt  and  Smith.  Ophicer^i*  Dieneri  Hyatt  and  Smith.  I^mmattniU^  a4tpen- 
enjfis  Hyatt  and  Smith.  CordHttrii^  anmilata*  Hyatt  and  Smith.  A^piilitr:^^  Dan- 
uhitt*.  and  manv  other  forms  characteristic  of  this  horizon. 

The  specific  name  is  given  in  honor  of  the  late  Prof.  W.  Waagen. 

*Suit>orcler   LYTOCERATOIDKA. 

This  suborder  includes  the  families  Lytoceratidje  and  Phylloceratida?.  which  are 
so  varioas  that  a  single  short  diagnosis  can  hardly  cover  both  and  include  charai'ters 

«  Die  Dfa*:  Leiluu  Pabtosoica.  Bd.  2.  Ueferanir  4.  p.  6». 


SYSTEMATIC   DESCRIPTIONS — SUBORDER   LYTOCERATOIDEA.  93 

possessed  by  all  genera  of  both  families.  The  forms  may  be  either  evolute  or 
involute,  high  whorled  or  low.  But  they  all  agree  in  having  the  shell  nearly 
smooth,  ornamented  only  with  varices  or  cross  striae  of  growth,  without  keels, 
knots,  or  strong  lateral  sculpture.  The  septa  are  always  phylloid  in  digitation; 
in  the  primitive  forms  the  saddles  are  rounded  and  entire,  but  in  the  more 
specialized  the  saddles  are  also  digitate,  although  not  so  much  so  as  the  lobes. 

The  Ph3^1loceratidaB  appear  to  have  developed  out  of  the  Lytoceratidee  in 
the  Upper  Triassic.  The  Lytocemtidse  are  first  known  in  the  Lower  Triassic,  but 
beyond  that  their  ancestry  is  in  doubt.  They  are  commonly  supposed  to  have 
been  derived  from  Nommnocerm  of  the  Carboniferous,  Imt  there  are  no  connecting 
links.     Only  the  Lytoceratidte  are  represented  in  the  American  Triassic. 

Faniilv  LYTOCERATID^E. 

Forms  evolute,  lat^mlly  compressed,  surface  smooth,  ornamented  only  with 
constrictions  or  low  folds.  Septa  phylloid,  saddles  entire  in  more  primitive  forms, 
and  digitate  in  more  specialized  forms. 

The  Lytoceratidro  are  represented  in  the  American  Triassic  only  by  Mono- 
phyllite^^  which  occurs  in  both  the  Middle  and  the  Upper  Triassic. 

CfeniiB    MOZSrOraYLLIIl'ES    Mojsisovics. 

1879.  Monophyilitesy  MoJ8isovi««,  Vorlaufige  kurze  Uebewicht  der  Ammoniten-Gattiingen  der  Mediter- 

ranen  und  Juvavisc^hen  Trias:  Verhandl.  K.-k.  geol.  Keichsanstalt,  Wien,  p.  135. 
1882.  MonophylliteSj  Mojsisovics,  CephaloiX)den  der  Mediterranen  Triasprovinz:  Abhandl.  K.-k.  geol. 

Keichsanstalt,  Wien,  vol.  10,  p.  204. 
1886.  MonophyllHes,  Mojsisovics,  Arktische  Triasfaunen:  M<^'m.  Acad.  imp.  sci.  St.-P^tersbourg,  s^r.  7, 

tome  33,  No.  6,  p.  72. 
1895.  MonophylliteSy  Diener,  Cephalopodenfaunen  der  ostsibirischen  Kiistenprovinz:  M^m.  Com.  g^ol., 

St.-P^tcrsbourg,  vol.  14,  No.  3,  p.  29. 
1895.   MonophylliteM^  Diener,  Cephalopoila  of  the  Muschelkalk:  Mem.  Geol.  Sur\'ey  India,  Pal.  Indica, 

ser.  15,  p.  106. 

7'y/A . — MonaphyUUes  Suessi  Mojsisovics,  Cephal.  Medit.  Triasprovinz,  p.  205, 
PL  LXXIX,  fig.  4. 

Evolute,  discoidal,  whorls  increasing  slowly  in  height,  and  little  embracing; 
umbilicus  wide  and  shallow.  Surface  nearl}^  smooth,  but  ornamented  with  cross 
strife,  and  on  some  forms  with  varices,  especially  on  the  inner  whorls. 

Septji  ammonitic,  but  simple.  Saddles  phylliform,  lobes  digitate,  triaenidian  in 
plan.  The  external  lobe  is  divided  by  a  narrow,  simple  siphonal  saddle;  the  laterals 
are  two  or  three  in  number,  decreasing  in  complexity  toward  the  umbilicus;  and 
there  is  an  auxiliary  series,  usually  of  two  or  three  small  lobes  of  which  the  inner- 
most may  be  goniatitic. 
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MonophyUites  is  characteristic  of  the  Middle  Triassic  of  the  Alps,  Spitzbergen, 
Siberia,  and  Nevada,  but  has  also  been  found  in  the  Upper  Triassic  of  the  Alps 
and  California. 

The  only  American  species  yet  described  is  M.  hUlingaianus  Gabb. 

K0H0PHTLLITE8  BUXIVOSIAinrB  Oabb. 

PL  XXIV,  figs.  3  and  4. 

18d4.  AmmmtUes  biUingsianuSj  Gabb,  Geol.  Survey  California,  PaiaK)ntology,  vol.  1,  p.  26,  PI.  V,  fig.  20. 
1870.  Ammonites  billingsiamtity  Gabb,  Am.  Jour.  Conchol.,  vol.  6,  p.  8,  PI.  V,  fig.  3. 

Form  evolute,  laterally  compressed.  Whorl  low,  and  increasing  slowly  in 
height,  little  embracing,  and  not  deeply  indented  by  the  inner  volution.  Sides 
somewhat  flattened,  venter  rounded,  with  indistinct  abdominal  shoulders.  Umbilicus 
wide  and  shallow,  exposing  the  greater  part  of  the  inner  volutions.  Umbilical 
shoulders  abruptly  rounded.  The  height  of  the  whorl  is  more  than  one-third  of  the 
total  diameter  of  the  shell,  and  the  breadth  is  about  three-fourths  of  the  height  of 
the  whorl.  The  width  of  the  umbilicus  is  about  one-third  of  the  total  diameter 
of  the  shell. 

The  surface  is  smooth,  so  far  as  known,  and  destitute  of  any  kind  of  ornamen- 
tation. 

The  septa  are  monophyllic,  the  saddles  rounded,  entire,  contracted  at  the  base, 
and  the  lobes  are  digitate.  The  external  lobe  is  divided  by  a  narrow  siphonal  saddle 
into  two  bifid  divisions;  the  first  lateral  is  distinctly  and  symmetrically  tritid;  the 
second  lateral  unsymmetrically  trifid.  The  auxiliary  consists  of  three  small  second- 
ary divisions  of  the  umbilical  lobe.  Internal  septa  unknown.  The  septa  as  figured 
by  Gabb"  arc  not  correct,  as  he  represents  the  first  lateral  lol>e  as  bifid.  The  septa 
as  represented  in  this  paper  were  drawn  from  a  specimen  in  the  Whitney  collection, 
on  which  the  septa  were  not  visible  until  prepared  by  the  writers. 

Harizoii  and  locality, — Monophyll ites  hUling»i<nnis  Gabb  was  found  by  the  Geo- 
logical Survey  of  California  in  the  Middle  Triassic  of  the  East  Humboldt  Range, 
Nevada.  The  specimen  figured  on  PI.  XXIV,  figs.  3  and  4,  was  loaned  from  the 
Whitney  collection  of  Harvard  University. 

SialDorder    PINACOCKRAXOIDKA. 

Involute,  discoidal,  laterally  compressed.  Surface  smooth,  septa  lanceolate, 
goniatitic,  ceratitic,  or  ammonitic,  divided  into  numerous  lobes  and  saddles,  and 
usuallv  with  adventitious  lobes. 

E.  von  Mojsisovics  formerly  included  in  this  group  such  diverse  families  as 
Lytoceratidae,   Ptychitidae,   Hungaritidse,   and  Meekoceratida*.     Cleared  of    these 

a  Am.  Jour.  Conchol.,  vol.  6,  PI.  V,  flg.  3. 
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foreign  elements  the  suborder  retains  only  the  Pinacoceratidae,  Pronoritidae,  and 
Noritida^,  all  of  which  have  much  in  common  in  form  and  septation.  The  diver- 
gence of  these  three  families  from  a  common  stock  must  have  taken  place  in  the 
Devonian,  but  they  developed  on  parallel  lines,  so  that  the  resemblance  persisted 
even  in  the  Triassic.  Only  a  single  Carboniferous  genus  of  the  Pinacoceratidae  is 
known,  Prodramltes  Smith  and  Weller;  the  Pronoritidae  are  confined  to  the  Pale- 
ozoic, with  the  exception  of  MedZicottia^  which  ranges  from  the  Permian  into  the 
Lower  Triassic,  and  Cordilleriten  Hyatt  and  Smith,  and  LanceoUtes  Hyatt  and  Smith, 
of  the  Lower  Triassic;  the  Noritidae  are  confined  to  the  Triassic,  with  the  exception 
of  Daraelites  Gemmellaro,  of  the  Permian,  and  Schuch^tltea  Smith,  of  the  Pennsyl- 
vanian.  The  grounds  on  which  Waagen  separated  the  Noritidae  from  the  Pinaco- 
ceratidae do  not  seem  to  the  writers  to  be  valid;  but  since  no  certain  members  of  the 
Noritidae  occur  in  the  American  Triassic  there  is  no  need  of  further  discussion. 

Family  PINACX)CERATID^. 

Involute,  laterally  compressed,  discoidal.  Short  body  chamber;  narrow  venter, 
either  flattened  with  angular  margins,  or  channeled,  or  with  central  keel.  Surface 
smooth  or  ornamented  only  with  spiral  ridges,  or  low  folds.  Septa  lanceolate, 
either  dicranidian,  prionidian,  or  ammonitic,  but  always  with  adventitious  lobes. 

This  family  probably  connects  with  Belocera^  Hyatt,  of  the  Devonian,  but  the 
only  intermediate  genus  yet  known  is  Prodromites  Smith  and  Weller,"  from  the 
Mississippian  ("Lower  Carboniferous")  of  America.  In  the  Lower  Triassic  this 
famil}^  is  represented  by  Aspenltes  Hyatt  and  Smith,  Clypites  Waagen,  Sngeceras 
Mojsisovics,  Hedenstroemki  Waagen,  and  PseudoHogecerm  Diener;  so  that  many 
members  of  the  family  may  be  looked  for  in  the  Permian.  In  the  Middle  and  Upper 
Triassic  the  chief  members  are  Pinacoceras,  Arthaherites^  Carnites^  Placites^  and 
Sagecerai^, 

a-eniiH  ASPENrriCS  Hyatt  and  Sinitli,  gen.  nov. 

_-.  * 

Type, — AHpenlteH  aeittm  Hyatt  and  Smith,  sp.  nov. 

Form  compressed,  involute,  deeply  embracing,  discoidal;  sides  flattened,  abdo- 
men acute  and  surmounted  by  a  keel,  umbilicus  closed.  Surface  ornamented  with 
tine,  strong  radial  folds. 

Ventral  lobe  narrow  and  short,  divided  by  a  short  siphonal  notch;  that  is,  one 
small  adventitious  lobe  on  each  side;  three  laterals,  which  are  larger  than  the  others, 
and  distinctly  serrated.  Following  these  is  a  short  auxiliary  series  of  goniatitic 
lobes.     The  internal  septa  are  unknown,  also  the  length  of  the  body  chamber. 

Af<peii!teH  is  most  nearly  related  to  Clypites  Waagen,  but  diflfers  from  that  genus 
in  the  simpler  lobes  and  in  the  possession  of  a  keel.     It  shows  also  a  certain  resem- 

«'  PRKlromites,  a  new  ammonite  genus  from  the  Lower  Carboniferous:  Jour.  Geol.,  vol.  9,  1901,  No.  3,  p.  255. 
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blance  to  Prodramites  Smith  and  Weller  from  the  Mississippian,  but  is  entirely  too 
simple  to  have  been  a  descendant  of  that  highly  specialized  genus.  Its  form  and 
septa  suggest  a  derivation  from  Timanii^  of  the  Devonian. 

Aspenites  is  known  at  present  only  from  the  Lower  Triassic  Meekoceras  beds 
of  southeastern  Idaho  and  of  the  Inyo  Range,  in  Inyo  County,  Cal.  One  species 
only  was  found,  A,  acutus  sp.  nov. 

ASPEiriTES  ACUTUS  Hyatt  and  Smith,  sp.  bot. 
PI.  II,  ftgp.  9-13;  PI.  Ill,  figs.  1-6. 

Form  discoidal,  involute,  deeply  embi*acing,  laterally  compressed.  Whorls  high 
and  narrow,  with  flattened  sides,  and  acute  venter.  Umbilicus  closed.  The  height 
of  the  last  whorl  is  nearly  three-fifths  of  the  total  diameter  of  the  shell;  its  width  is 
somewhat  more  than  one-third  of  its  height,  and  it  is  indented  to  about  three-eighths 
of  its  height  by  the  inner  volution. 

The  surface  is  nearly  smooth,  but  ornamented  with  fine  radial  folds,  visible  on 
the  cast,  stronger  near  the  umbilicus,  and  becoming  obsolete  high  upon  the  flanks. 

The  septa  are  lanceolate,  consisting  of  an  adventitious  series,  a  lateral  and  an 
auxiliary  series.  The  saddles  are  all  entire  and  rounded,  the  lobes  of  the  adventi- 
tious and  of  the  auxiliary  series  are  simple  and  pointed,  while  the  laterals  are  ser- 
rated. The  external  lobe  consists  of  a  short  bifid  ventral,  flanked  by  a  single  longer 
and  pointed  adventitious  lobe  on  each  side.  The  first  lateral  is  short  and  slightly 
serrated,  the  second  is  longer  and  broader,  the  third  short  like  the  first,  but  broader. 
The  auxiliary  series  consists  of  two  or  three  shoil-pointed  lobes  with  broadly 
rounded  saddles. 

The  form  and  the  septa  suggest  a  derivation  from  Timanltes  Mojsisovics  of 
the  Devonian,  as  described  by  E.  Holzapfel.^  Aspefiites  diflters  from  Timanites  in 
the  development  of  the  adventitious  series,  and  the  serration  of  the  laterals,  but 
its  young  sttiges  are  remarkably  like  the  mature  forms  of  the  Devonian  genus. 
Thjianites  is  placed  by  some  writers  in  the  Prolecanitidie,  by  others  in  the  Primor- 
dialidte,  but  its  true  position  will  probably  be  found  to  be  along  with  Bdoceras^ 
as  an  offshoot  from  the  Primordialida\ 

Horizon  and  locality. — Aspeniteat  a^utm  was  found  by  Alpheus  Hyatt  in  the 
Lower  Triassic  Meekoceras  beds  of  Wood  Canyon,  near  Soda  Springs,  Idaho,  and 
by  J.  P.  Smith  in  the  same  formation  on  the  Union  W^ash,  near  the  Union  Spring, 
in  the  Inyo  Range,  California,  about  15  miles  southeast  of  Independence. 

a  Die  Cepbalopoden  des  Domanik  im  sudlichen  Timan:  Mem.  Com.  g4ol.,  St.-P^tersbourg,  vol.  12,  No.  3, 1899. 
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G-eims  SAO-ISCKRAS   IVtoJBisovicH. 

1872.  Sagecenuy  Mojsisovics,  Ueber  die  Entwickliing  von  Aminoniten  in  der  Carbonischen  Formation 

In<lien8:  Verliandl.  K.-k.  geol.  Reichsanstalt.  Wien,  p.  316. 

1878.  StigeceruH^  Mojsipovics,  Das  Gebirge  um  Hallstatt:  Abhandl.  K.-k.  geol.  ReichsanHtalt,   Wien, 

vol.  H,  pt.  1,  p.  69. 

1879.  SageceraSy  (para)  Waagen,  Salt   Range  Fossils,  vol.  1,  p.  37:   Mem.  Geol.  Survey  India,  Pal. 

Indica,  ser.  13. 
1882.  SageceraSj  MojpiHOvics,  Cephalopoden    der  Mediterranen   Triaeprovinz:   Abhandl.  K.-k.  geol. 
Reichsanstalt,  Wien,  vol.  10,  p.  187. 

Type. — '^Goniatites^''  Ilaidim/en  Hauer,  Neue  Cephalopoden  aus  dein  rothen 
Marmor  von  Aussee,  Haidinger's  Naturwiss.  Abhandl.,  vol.  1,  1847,  p.  264,  PI.  VIII, 
figs.  9-11. 

DiHcoidal  involute,  laterally  compressed,  umbilicus  very  narrow;  whorls  thin, 
deepl}^  embracing,  and  increasing  rapidly  in  height.  Venter  narrow  with  furrow 
bounded  by  two  sharp  shoulder  angles.  Sculpture  consisting  of  fine  radial  striae, 
and  fine  spiral  lines. 

Septa  lanceolate,  divided  into  a  great  number  of  long  and  narrow  tongue-shaped 
entire  saddles  and  bifid  lobes.  These  increase  in  length  from  the  short  adventitious 
lobes  near  the  venter  to  the  larger  principal  lateral  lobes  near  the  middle,  and  then 
decrease  again  to  the  small  auxiliary  lobe^  outiiide  of  the  umbilicus.  The  increase  and 
decrease  are  so  gradual  that  no  line  can  be  drawn  between  adventitious,  principal, 
and  auxiliarv  lobes. 

The  oldest  known  member  of  this  genus  is  Sageceras  hauerianuin  de  Koninck, 
from  the  Lower  Triassic  of  the  Salt  Range;  the  next  is  S,  Gahbl^  Mojsisovics,  of  the 
Middle  Triassic  of  Nevada;  the  other  two  known  species  occur  in  the  Upper  Triassic 
of  the  Alps. 

SAGECEBAS  GABBI  Mo.sisovics. 
PI.  XXV,  figs.  1-3;  PI.  LXXIV,  figs.  8  and  9;  PI.  LXXV,  figs.  14  and  15. 

1864.  Goniatites  Haidingeri,  Gabb,  Geol.  Sun'ey  California,  Palaeontology,  vol.  1,  p.  22,  PI.  V,  figs.  Sand 

10  (27  and  28). 

1873.  Sageceras  Gahbi,  Mojsisovics,  Dan  (lebirge  um  Hallstatt:  Abhandl.   K.-k.  geol.   Reichsanstalt, 

Wien,  vol.  6,  pt.  1,  p.  71. 
(Not  1864.  GoniatitcH  Ilnklingeri,  Gabb,  Geol.  Survey  California,  Palaeontology.,  vol.  1,  PI.  IV,  fig.  10.) 
(Not  1847.   Gonhitites  Haidingen,   Flauer,  Neue  Cephal.  aus  dem  rothen  Marmor  von  Aussee,  Haid- 
inger's Naturwiss.  Abhandl.,  vol.  1,  p.  264,  PI.  VIII,  figs.  9-11.) 

Involute,  discoidal,  laterally  compressed,  whorls  narrow,  high,  deeply  embracing, 
and  deeply  indented  by  the  inner  volutions.  Umbilicus  very  narrow,  but  exposing 
the  inner  volutions.  The  umbilical  shoulders  are  abruptly  rounded,  the  sides  flat- 
tened, the  venter  narrow,  channeled,  with  bicarinate  edges. 

lOJUH— No.  40—05 7 
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The  septa  are  lanceolate,  divided  into  numerous  long  and  narrow  lobes  and 
saddles.  The  saddles  are  rounded  and  entire,  while  the  lobes  are  bifid,  increasing  in 
size  from  the  venter  toward  the  middle  of  the  flanks,  and  then  decreasing  again 
toward  the  umbilicus. 

Gabb  included  in  his  description  of  this  species  (p.  22,  PL  IV,  fig.  10),  a  young 
specimen  of  Loyvgobardites^  under  the  mistaken  idea  that  it  was  the  young  of  Sdgeceras. 
This  explains  the  anomaly  in  Grabb's  description  where  it  is  stated  that  the  septa  of 
the  young  shell  are  serrated,  while  those  of  the  mature  shell  are  only  bifid,  without 
serrations. 

This  species  is  nearly  akin  to  Sageceras  Haidmgei'i  Hauer,  but,  as  Mojsisoyics 
points  out,  it  has  fewer  lobes  at  the  same  size. 

Horizon  and  locality, — Middle  Triassic,  Humboldt  mining  region,  Nevada,  col- 
lection Geological  Survey  of  California;  and  on  the  divide  between  the  South 
Fork  of  American  Canyon  and  Troy  Canyon,  West  Humboldt  Range,  collection 
of  J.  P.  Smith. 

The  specimen  figures  on  PI.  LXXIV,  figs.  8  and  9;  PI.  LXXV,  figs.  14  and  15, 
are  from  Troy  Canyon,  and  are  in  the  collection  of  J.  P.  Smith;  PI.  XXV,  figs.  1-3, 
are  copied  from  the  Palaeontology  of  California,  vol.  1,  PI.  V,  figs.  8-10. 

G^enizs    I?SEtJI>08iV.G-IGCICRAS    Diener. 

1S95.  Pseudomgeceras,   Diener,   Tria^lische  Cephalopodenfaunen    der   ostsibirischen  Kustenprovinz: 

M^m.  Com.  g^ol.,  St-P^tersbourg,  vol.  14,  p.  28,  No.  8. 

1902.  PseudomgeceraSy  F.  Freeh,  Lethsea  Palaeozoica,  Bd.  2,  Lieferung  4,  p.  659. 

1905.  PseudosageceraSj  Noetling,  Untersuchungen  iiber  den  Ban  der  Lobenlinie  von  Pseudosageceras 
multilobatum  Noetling:  Palseontographica,  vol.  51,  pp.  155-260. 

Type. — Pseudosageceras  sp.  indet.  Diener,  Triadische  Cephalopodenfaunen  der 
ostsibirischen  Kustenprovinz,  p.  28,  PI  I,  tig.  8. 

Shell  compressed,  involute,  discoidal,  deeply  embracing,  umbilicus  closed,  sides 
flattened;  venter  narrow  and  angular,  with  a  low  sharp  keel  surmounting  the  venter. 

Surface  smooth,  so  far  as  known. 

Septa  consisting  of  numerous  long  and  narrow  lobes  and  saddles;  the  saddles 
are  all  entire,  and  the  lobes  all  divided;  near  the  venter  there  is  a  series  of  shorter 
adventitious  lobes  chiefly  bifid,  and  on  the  flanks  a  series  of  several  laterals,  chiefly 
tritid,  but  with  secondary  divisions.  Below  the  chief  laterals  is  a  series  of  bifid 
auxiliaries  outside  the  umbilicus. 

This  genus  resembles  Sageceras  Mojsisovics,  but  has  more  complex  septa,  and 
can  not  possibly  be  the  ancestor  of  it,  since  in  Sageceras  the  lobes  are  always  bifid, 
the  trifid  stage  never  being  reached.  A  near  relative  and  possible  ancestor  of 
Pseiulosageceras  may  be  found  in  Prodramites  Smith  and  Weller  (Jour.  Geol.,  vol.  9, 
p.  257)  from  the  Mississippian  (Lower  Carboniferous),  which  may  be  a  connecting 
link  with  Beloceras  Hyatt,  of  the  Devonian,  for  Prodromites  has  the  same  involute. 
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compressed,  acute  form,  and  the  numerous  serrated  lobes  with  a  long  auxiliary 
series,  but  it  has  not  developed  the  numerous  adventitious  lobes  chaiticteristic  of 
Beloceras  and  Psextdosdgeceras ;  the  writers,  however,  do  not  consider  the  adventitious 
lobes  of  primary  importance  in  classification,  since  they  are  developed  in  other 
groups  that  have  no  near  relationship  with  the  Pinacoceratidse. 

This  genus  is  known  only  from  the  Lower  Triassic  of  Ussuri  Bay,  in  eastern 
Siberia,  from  the  Lower  Triassic  of  India,  and  from  the  corresponding  beds  of  the 
Aspen  Ridge  in  southeastern  Idaho  and  the  Inyo  Range  in  California. 

Freeh  ^  assumes  that  two  geologic  horizons  are  represented  in  the  Proptychites 
beds  of  Ussuria  Bay,  and  that  Ussuria  and  Pseudosageceras  came  out  of  Permian 
strata,  while  Meekoceras  came  out  of  Lower  Triassic  beds.  This  is,  however,  unlikely, 
for  J.  P.  Smith  has  found  both  Ussxi^ria  and  Pseudmageceras  in  the  Inyo  Range  of 
California  and  in  the  Aspen  Ridge  of  Idaho  associated  with  Meekoceras  grdcUitatis 
and  numerous  other  species  of  Meekocei^as^  and  other  forms  equally  characteristic  of 
the  Lower  Triassic.  But  it  is  extremely  probable  that  both  genera  will  eventually 
be  found  in  the  Permian,  for  the  stocks  to  which  they  belong  are  already  well 
differentiated  in  the  Carboniferous. 

PSETJDOSAOECERAS  IKTEBKOHTAHTJIC  Hyatt  and  Smitht  sp.  noT. 
PL  IV,  figs.  1-3;  PI.  V,  figs.  1-6;  PI.  LXIII,  figs.  1  and  2. 

Shell  compressed,  involute,  discoidal,  deeply  embracing,  with  closed  umbilicus, 
and  flattened  sides,  with  gentle  convex  curve  up  to  the  venter,  which  is  narrow,  with 
small  furrow  and  two  fine  bordering  keels.  On  this  rests  a  central  keel,  which, 
however,  is  usually  broken  off. 

Septa  consisting  of  numerous  lanceolate  lobes  and  saddles,  the  saddles  all  entire, 
and  the  lobes  mostly  divided.  Next  to  the  venter  is  a  series  of  two  adventitious 
lobes  on  each  side  of  the  short  undivided  ventral,  of  which  the  first  is  short  and 
undivided,  the  second  longer  and  bifid.  Then'  follow^s  a  series  of  four  principal 
lateral  lobes,  of  which  the  first  is  bifid,  with  a  secondary  notch  on  the  upper 
prong,  the  secona  unsymmetrically  bifid,  with  notches  on  both  prongs,  the  third 
unsymmetrically  trifid,  all  the  prongs  being  indented,  and  a  fourth  deeply  and 
unsymmetrically  bifid.  After  the  principal  lateral  lobes  follows  a  series  of  six 
irregular  auxiliaries,  of  which  the  first  and  third  are  bifid,  and  the  others  apparently 
entire.  This  septation  is  seen  to  be  more  complex  than  on  Diener's  type  species, 
but  is  of  the  same  general  character.  Also  Diener's  specimen  was  very  imperfect, 
and  if  better  preserved  might  have  shown  these  same  characters,  so  that  the  two  are 
certainly  congeneric. 

The  length  of  the  body  chamber  is  unknown,  as  all  the  specimens  were 
septate,  but  imperfect  individuals  of  115  mm.  diameter  have  been  found. 

a  Lethtea  Paleeozoieu,  Bd.  2,  Licfening  4  (1902),  p.  659. 
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Dimensions  of  the  type  spechneriy  from  the  Lower  Triassic  Meekoceran  beds  of  Wood  Canyon^  near  Soda 

SpringSy  Idaho. 

mm. 

Diameter 93 

Height  of  last  whorl 56 

Height  of  last  whorl  from  the  preceding 33 

Breadth  of  last  whorl 19 

Involution 23 

Width  of  umbilicufl 2 

The  whorl  is  indented  to  nearly  one-half  its  height  by  the  inner  coil,  and  the 
greatest  breadth  lies  just  opposite  this  point. 

Horizon  and  locality . — Lower  Triassic  Meekoceras  beds  of  Wood  Canyon,  9  miles 
«ast  of  Soda  Springs,  Aspen  Ridge,  southeastern  Idaho;  and  the  same  formation 
on  the  Union  Wash,  3  miles  east  of  Skinner's  ranch,  Inyo  County,  Cal.,  near 
the  old  McAboy  trail  from  Owens  Valley  over  the  Inyo  Range  to  Salinas  Valley. 
In  both  Idaho  and  California  it  is  associated  with  Meekoceras  gracilitatis  White, 
M.  {Gyronites)  aplanatwn  White,  and  M.  {Koninckites)  muahbachanuvi  White,  and 
many  other  species  common  to  the  two  beds,  enough  to  make  certain  the  corre- 
lation of  the  Meekoceras  beds  in  California  and  Idaho.  It  was  also  found  by 
Mr.  R.  S.  Spence  in  the  Columbites  beds,  1  mile  west  of  Paris,  Bear  Lake 
County,  Idaho,  associated  with  Columhites  parisianns  Hyatt  and  Smith,  Prionolobixs 
Jackson  I  Hyatt  and  Smith,  Ophiceras  Spencei  H^^att  and  Smith,  Cdtites  sp.  nov., 
Meekoceras  pUatunt  Hyatt  and  Smith,  etc. 

1895.  Uedeiistrcemiay  Waagen,  Fossils  from  the  Ceratite  Formation:  Salt  Range  Fossils,  vol.  2,  p. 

140:   Mem.  Geol.  Survey  India,  Pal.  Indica,  ser.  13. 
1897.  Hedenstrcemiaf  Diener,  Cephalopoda  of  the  lower  Trias:   Himalayan  Fossils,  vol.  2,  pt.  1,  p. 

60:  Mem.  Geol.  Survey  India,  Pal.  Indica,  ser.  15. 
1900.  IIedenstr(tnniay    Hyatt,    Cephalopoda    (in    Eastman's    translation    of    Zittel's    Text-Book    of 

Palaeontology,  vol.  1),  p.  555. 
1900.  Aimhedenstnrmia,    Hyatt,    Cephalopoda  (in  Eastman's  translation    of   ZittePs   Text-Book  of 

Paleontology,  vol.  1),  p.  555. 

Type, — Ceratites  Iledenstroenii  Keyserling,  Bull.  Acad.  imp.  sci.  St.-P^ters- 
bourg,  vol.  5,  No.  11,  p.  166,  PL  II,  figs.  5-7;  and  E.  von  Mojsisovics,  Arktische 
Triasfaiinen,  p.  80. 

Form  involute,  discoidal,  laterally  compressed.  Whorls  high,  narrow,  deeply 
embracing,  and  deeply  indented  by  the  inner  volutions.  Sides  flattened,  venter 
narrow,  bounded  by  distinct  angles,  with  slight  ventral  furrow. 

Surface  smooth,  so  far  as  known.     Umbilicus  narrow,  almost  closed. 
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Septa  coniplex,  coiivsisting  of  one  or  two  adventitious  lobes.  Three  or  more 
latenils,  and  a  long  auxiliary  series.  The  lo})es  are  all  serrated  and  the  saddles 
entire. 

lledemtrijetiua  resembles  PHendo8a<je€era8^  with  which  it  is  associated,  in  form, 
but  diifers  from  that  genus  in  lacking  the  lanceolate  type  of  lobes.  It  also  resem- 
bles CordUlerUea  Hyatt  and  Smitli,  but  does  not  have  the  complexity  of  the  lat- 
eral lobes,  nor  the  tongue-shaped  bitid  lobes  of  the  auxiliar}'  series  that  are 
characteristic  of   Cm^dUl^i^lteH, 

The  type  species  of  Iledenstra^rtia  was  assig!ied  by  Mojsisovics  to  Meekoceras^ 
but  that  genus  never  has  adventitious  lobes,  nor  a  long  series  of  auxiliaries,  and 
therefore  Waagen  placed  it  in  a  new  genus  under  the  subfamily  Hedenstroemince  in 
the  Pinacoceratida*.  This  has  been  accepted  by  C.  Diener,''  who  added  another 
species,  //.  MiyjslHovicHi  Diener.  Meekoc*^ras  furcatuvi  Mojsisovics  was  also  included 
by  Waagen  and  Diener  in  Iledenstrwtnia^  but  E.  Haug*  assigned  it  to  Norites^  to 
which  genus  it  has  a  certain  resemblance  in  form.  E.  von  Mojsisovics*^  has  recently 
chosen  this  species  as  the  type  of  a  new  genus  TdlerlUs^  under  the  family  Noritidse, 
thus  leaving  only  two  accepted  species  under  Iledenstrmnla^  H,  Iledenstrarni^  and 
Jf.  Jfojfiifsoriex!. 

Occurrence. — Heden^itrwmia  has  been  found  up  to  the  present  time  only  in  the 
upper  part  of  the  Lower  Triassic  in  northern  Siberia  and  in  the  Himalaya  Mountains 
in  India.  It  has  recentlv  been  found  bv  J.  P.  Smith  in  the  Meekoceras  beds  of  the 
Lower  Trj^ssic  of  southeastern  Idaho  and  eastern  California,  in  both  cases  avssociated 
with  Meekoceraa  gracUitath^  and  many  other  characteristic  forms. 

HEDENSTBCEMIA  K088MATI  Hyatt  and  Smith,  gp.  noir 
PI.  LXVII,  fipj.  3-7;  PI.  LXXXIV,  figs.  1-10. 

Involute,  discoidal;  whorls  laterally  compressed,  high  and  increasing  rapidly  in 
height.  Venter  narrow,  triangular,  and  with  slight  ventral  depression  between  the 
shoulder  angles.  Umbilicus  narrow,  almost  closed.  Surface  smooth  on  both  shell 
and  cast. 

The  septa  are  complex,  consisting  of  an  adventitious  series  of  lobes,  laterals,  and 
a  long  auxiliary  series.  The  first  adventitious  lobe  is  short  and  narrow,  less  than 
one-half  the  size  of  the  second  lateral;  the  first  lateral  slightly  longer  and  about  twice 
as  broad  as  the  adventitious  lobe,  and  the  second  lateral  shorter,  and  nearly  as  broad. 
The  third  lateral  is  shallow,  but  shaped  like  the  second.     These  are  all  distinctly 

«  Cephalopoda  of  the  lower  Triai*:  Himalayan  Fossils,  vol.  2,  pt.  1,  p.  00:  Mem.  Geol.  Siin'ey  India,  Pal.  Indica,  ser.  15. 
^Les  Ammonites  du  Permien  et  du  Trias:  Bull.  Soe.  k«^'o1.  France,  ser.  3.  tome  22.  1894,  j).  393. 

(•Cephulopcxien  der  Hallstiitter  Kalke,  Supplement-Heft  (1902).   p.  311:  Abhandl.  K.-k.  geol.  Reichsanstalt,   vol.  6, 
pt.  1  (1902),  p.  311. 
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serrated.  Then  follows  a  long  series  of  short  tongue-shaped  auxiliaries,  growing 
smaller  toward  the  umbilicus. 

In  the  later  adolescent  stage  the  ventral  furrow  is  distinct,  but  disappears  before 
maturity. 

In  the  earlier  adolescent  stage  the  venter  is  rounded,  the  whorl  proportionally 
more  robust,  and  the  surface  is  sculptured  with  lateral  ribs.  The  young  stages  are 
absolutely  unlike  those  of  the  Meekoceratidre,  but  resemble  those  of  CordiUerites. 
Both  genera  probably  come  from  a  common  ancestor. 

Hedenstrcemia  Kosmnati  is  evidently  closely  allied  to  IL  Mqjsisovicsi  Diener^of 
the  Lower  Triassic  of  India,  from  which  it  differs  chiefly  in  the  narrowness  of  the 
umbilicus,  the  shape  of  the  whorl,  the  smooth  surface,  and  character  of  the  septa 
being  virtually  identical  in  the  two  species.  It  is  thought  best,  however,  for  the 
present  to  keep  them  separate,  until  sufficient  material  of  the  Indian  and  the  Ameri- 
can forms  should  be  foimd  to  show  whether  they  are  perfectly  similar  at  the  same 
size. 

Occurrence. — Hedenstrcmiia  Koasmati  was  found  by  J.  P.  Smith  in  the  Lower 
Triassic  Meekoceras  beds,  at  the  head  of  Wood  Canyon,  9  miles  east  of  Soda  Springs, 
in  the  Aspen  Ridge  in  southeastern  Idaho,  associated  with  Meekoceras  gracUitatis 
White,  M,  mushhachanum  White,  M.  aplanatum  White,  Fleiningites^  Ussuria^  Cor- 
diUerites^  Nannites^  Ophiceras^  Aapenites^  Pseadosageceras^  and  many  other  forms 
characteristic  of  the  Lower  Triassic.  Probably  the  same  species  was  found  by  J.  P. 
Smith  in  the  Meekoceras  beds  of  Union  Canyon,  in  the  Inyo  Range,  about  15  miles 
southeast  of  Independence,  Inyo  County,  Cal.,  associated  with  virtually  the  same  fauna. 

It  would  seem  that  Hedenstrcemia^  in  both  Asia  and  America,  is  characteristic  of 
the  upper  horizon  of  the  Lower  Triassic,  the  Flemingites  beds,  or  what  was  formerly 
called  by  Diener  the  Subrobustus  beds,  for  the  associated  faunas  are  very  similar  in 
India,  Siberia,  Idaho,  and  California.  The  specific  name  is  given  in  honor  of 
Dr.  Franz  Kossmat,  of  the  Imperial  Geological  Survey  of  Austria. 

O-enus   CLYPITES  "Waagen. 

1895.  Clypites,  Fossils  from  the  Ceratite  Formation:  Salt  Range  Fossils,  vol.  2,  p.  142:  Mem.  Geol. 

Survey  India,  Pal.  Indica,  ser.  13. 
1902.  Aspidites  (pars),  F.  Freeh,  Lethaea  Paleeozoica,  Bd.  2,  Lieferung  4,  p.  637. 

Ti/pe, — Clypites  typicus  Waagen,  Fossils  from  the  Ceratite  Formation,  p.  143, 
PI.  XXI,  figs.  7  a  and  b. 

Involute,  laterally  compressed,  deeply  embracing,  inner  whorls  concealed  by 
the  outer;   umbilicus  narrow;  sides  flattened;  venter  flattened,  narrow,  with  sharp 

a  Cephalopoda  of  the  lower  Trias:  Himalayan  Fossils,  vol.  2,  pt.  1,  1897,  p.  63,  PI.  XX,  flg.  1:   Mem.  Geol.  Survey  India, 
Pal.  Indica,  ser.  15. 
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abdominal  shoulder  angles,  which  may  even  almost  form  lateral  keels  bordering  an 
abdominal  furrow. 

Surface  smooth  except  the  faint  radical  folds  and  stria?. 

Septa  cemtitic,  external  lobe  divided  by  a  broad  saddle,  which  is  broken  up  by 
adventitious  lobes  and  saddles;  first  lateral  lobe  strongly  developed;  second  lateml 
lobe  sometimes  not  differentiated,  auxiliary  series  long,  consisting  of  small,  irregular 
lobes  and  saddles,  as  in  Aspidites,  but  usuall}^  simpler  than  in  that  genus. 

Clypites  is  closely  related  to  Hedenstrcemia  Waagen,  but  in  the  latter  genus 
both  the  adventitious  and  the  auxiliary  series  of  lobes  and  saddles  are  much  more 
individualized.  Another  near  relative  is  Aspenites  Hyatt  and  Smith,  but  this  genus 
has  a  sharp  venter,  with  a  keel,  and  is  much  more  compressed  laterally.  All  these 
forms,  however,  seem  to  be  closely  related  to  Prod/romites  Smith  and  Weller,  of  the 
Mississippian  (Lower  Carboniferous),  which  may  be  a  connecting  link  between  them 
and  Beloceras. 

Clypites  is  known  only  from  the  Lower  Triassic  Ceratite  formation,  of  the  Salt 
Range  in  India,  and  Alpheus  Hyatt  found  one  species  in  the  Lower  Triassic  Meeko- 
ceras  beds  of  the  Aspen  Ridge,  southeastern  Idaho. 

CLTFITES  TEinnS  Hyatt  and  Smith,  gp.  hoy. 

PI.  I,  figs.  4-8. 

Form  involute,  discoidal,  laterally  compressed,  deeplj'^  embracing.  Whorl  high 
and  narrow,  with  flattened  sides,  and  narrow-channeled  venter,  with  biangular  mar- 
gins.    Umbilicus  closed.     Surface  cast  smooth,  shell  unknown. 

Septa  lanceolate,  with  auxiliary,  lateral,  and  adventitious  series.  The  exter- 
nal lobe  is  divided  by  a  small  siphonal  notch  into  two  short  ventrals;  the  adventi- 
tious lobes  consist  of  a  single  pair  of  serrated  lobes;  the  two  laterals  are  broader, 
longer  and  more  distinctly  serrated;  the  auxiliary  series  consists  of  several  short, 
pointed  lobes,  with  broadly  rounded  saddles. 

In  youth  the  venter  is  biangular,  without  the  channel;  the  ventral  lobe  is  undi- 
vided, thus  forming,  with  the  two  adventitious  lobes,  a  tritid  external. 

The  septa  are  simpler  than  on  any  of  the  species  described  by  Waagen,  but 
the  resemblance  is  sufficient  to  class  them  in  the  same  genus.  This  species  has  a 
considerable  resemblance  to  Aspenites  Hyatt  and  Smith,  but  differs  in  its  biangular 
instead  of  acute  venter.     The  septa  are  almost  identical  on  the  two. 

Horizon  and  Jrmdity, — In  the  Meekoceras  beds,  about  9  miles  east  of  Soda 
Springs,  Idaho,  in  Wood  Canyon,  near  the  divide,  associated  with  Meekoceras 
(fracilitatis^  M.  inushhnchanuin^  and  J/,  aplanatum.     Collected  by  A.  Hyatt,  1888. 
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G^nuf4  HATJERITES  Miojaisovios. 

1893.  HaueriteSy  MojsiBovics,  Cephalopoden  der  Hallstatter  Kalke:   Abbandl.   K.-k.  geol.   Reichs- 

aimtalt,  Wien,  vol.  6,  pt.  2,  p.  517. 
1896.  HauerHe9,   Mojsisovics,   Obertriadiwhen  Cepbalopoden-Faanen  des  Himalaya:   Denkecbr.  K. 

Akad.  Wise.,  Wien,  vol.  63,  p.  645. 

Type. — Ammonites  rarestriatus  Hauer,  Neue  Cephalopoden  aus  den  Marmor- 
8(;hiehten  von  Hallstatt  und  Aussee;  Haidinger's  Naturwiss.  Abhandl.,  vol.  3,  1849, 
p.  11,  PI.  V,  fig.  10;  PL  VI,  figs.  4  and  5;  and  E.  von  Mojsisovics,  Cephalopoden 
der  Hallstfitter  Kalke,  p.  629,  PI.  CL,  fig.  5. 

Involute,  discoidal,  laterally  compressed,  deeply  embracing,  and  deeply  indented 
by  the  inner  whorls.  Umbilicus  narrow,  concealing  the  inner  whorls.  Sides 
flattened-convex,  curving  without  abdominal  shoulders  up  to  the  narrow  venter, 
which  is  deeply  channeled  and  bounded  by  narrow  keels. 

Sides  ornamented  with  fine  sigmoidal  fold-like  ribs,  and  with  striae  parallel 
to  these.     Body  chamber  short. 

Septa  ammonitic,  not  deeply  digitate,  and  very  little  above  the  ceratitic  stage 
of  development.  The\'  consist  of  a  series  of  adventitious  lobes,  an  external  lobe, 
a  first  and  second  lateral,  and  an  auxiliarv  series.  The  adventitious  lobes  are 
formed  by  secondary  division  of  the  siphonal  and  firet  lateml  saddle. 

This  genus  was  first  described  by  Mojsisovics  as  a  subgenus  of  Cyrtopleurites^ 
but  he  afterwards  gave  it  independent  rank.  It  was  classed  bj^  him  with  the 
Ceratitidse,  but  the  character  of  the  septa  and  the  ontogeny  of  the  group  forbid 
such  a  classification.  The  young  stages  of  this  genus  bear  no  resemblance  to 
DinarHen  or  Tirol ites^  but  do  resemble  the  genus  Amhitea^  supposed  by  Waagen 
to  be  one  of  the  stock  forms  of  the  Noritidae.  The  characters  of  the  septa  are 
such  that  this  genus  must  be  placed  in  Waagen's  group  of  Pinacoceratidae,  although, 
according  to  the  opinion  of  the  writers,  this  group  is  not  homogeneous. 

Ilauei'itea  is  known  only  from  the  Upper  Triassic,  Karnic,  and  Noric  stages  of 
the  Alpine  province;  Karnic  stage  of  the  Himalayas;  and  the  same  formation  in 
California,  where  it  is  represented  by  two  species,  //.  Ashleyi^  sp.  nov.,  and  one 
undescribed  species. 

HAUEBITES  ASHLEYI  Hyatt  and  Smith,  gp.  hoy. 
PI.  XXXVII,  figs.  10-12. 

Involute,  discoidal,  laterally  compressed.  Whorl  high,  with  flattened-convex 
sides,  and  narrow  venter,  slightly  concave,  bounded  by  sharp  marginal  shoulder 
angles.  Deeply  embracing,  and  deeply  indented  by  the  inner  whorl.  Umbilicus 
narrow,  almost  closed,  not  exposing  any  of  the  interior  volutions.  The  height  of  the 
whorl  is  three-fifths  of  the  total  diameter,  and  the  width  is  one-half  of  the  height. 
It  is  indented  to  slightly  more  than  one-third  of  the  height  by  the  inner  whorl.     The 
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width  of  the  venter  between  the  marginal  angles  is  2.5  mm.  on  a  specimen  of  40  mm. 
diameter.  The  surface  ornamented  with  rather  strong  sigmoidai  ribs  and  parallel 
cross  stria*,  that  bend  sharply  forward  in  the  middle  of  the  flanks,  and  then  back- 
ward toward  the  abdominal  shoulders,  where  they  again  curve  forward,  slightly 
creuulating  the  shoulder  angles. 

The  septa  are  ammonitic,  but  very  little  above  the  ceratitic  stage  of  development, 
the  lobes  being  only  slightl}'  digitate,  and  the  saddles  slightly  serrated.  The  external 
lobe  is  divided  bv  secondarv  saddles  into  a  series  of  adventitious  lobes,  all  short  and 
acute;  the  first  lateral  is  long  and  wide,  somewhat  digitate,  the  second  lateral  is 
much  smaller  and  simpler.     The  auxiliary  lobe  is  divided  into  several  small  lobes. 

Ilauiivitti^  AMeyl  is  most  nearly  related  to  //.  ^'E^c^dapil  Mojsisovics,"  but  differs 
in  its  flatter  and  broader  venter,  shallower  ventral  furrow,  we^iker  crenulation  of  the 
marginal  shoulder  angles,  and  less  complex  septa.  Also  in  //.  ^fj<culapU  the  first 
lateral  saddle  is  unsymmetrically  divided,  which  is  not  the  case  with  //.  AxhleyL 

There  is  no  other  described  species  with  which  this  form  may  be  compared,  but 
in  California  it  is  accompanied  by  an  undescribed  species  that  is  smoother,  flatter, 
thinner,  lacks  crenulations  on  the  shoulder  angles,  and  has  more  complex  septa. 
The  two  species  can,  however,  easily  be  distinguished  from  each  other. 

Horizon  and  lomlity, — Hauerites  Ai<hleyi  was  found  by  J.  P.  Smith  in  the 
Upper  Triassic  zone  of  Tropltes  fiuhhilhihis^  of  Shasta  County,  Cal.,  3  miles  east 
of  Madison's  ranch,  in  the  limestone  beds  on  the  divide  between  Squaw  Creek  and 
Pit  River,  and  one-half  mile  north  of  the  trail  across  the  divide. 

GrenuH    DIENERIA.    Hyatt    and    Smitli,    ^en.    no  v. 

Type. — Dinner  in  Arthaheri  Hyatt  and  Smith,  sp.  nov. 

Involute,  laterally  compressed,  discoidal  deeply  embracmg  whorls,  deeply 
indented  by  the  inner  volutions.  Sides  flattened,  venter  narrow,  with  angular 
margins,  and  without  furrow  or  keel.  Umbilicus  very  narrow,  exposing  but  little 
of  the  inner  whorls.  Surface  smooth,  ornamented  only  with  flexuous  lines  of 
growth.  Septa  very  simple,  just  in  the  transition  from  go!iiatite  to  ceratitic  stage. 
The  external  lobe  is  divided  by  a  shallow  siphonal  notch;  the  first  lateral  lobe  is 
broad,  shallow,  and  slightly  serrated;  the  second  lateral  is  smaller  and  entire; 
following  this  the  septum  runs  in  a  nearly  straight  line  to  the  umbilical  suture, 
with  the  auxiliary  lobes  indicated  only  by  undulations. 

This  genus  resembles  greatly  Andntes  Waagen,  from  which  it  differs  in  the 
slightly  sermted  first  lateral  lobe,  which  in  AmhiteH  is  entire.  The  young  are 
exact Iv  like  AmhiteH, 

Dtenerta  is  known  only  from  the  Upper  Triassic  zone  of  TroplUs  HuhhuUatus^ 
of  Shasta  County,  Cal.,  where  it  is  represented  by  a  single  species. 

aCcphaloiKxien  der  IlallHtutter  Kalkc:  Abhandl.  K.-k.  geol.  Kcichsaustalt.  VVien,  vol.  C,  pt.  2.  p.  527,  PI.  CLIX,  fig.  7. 
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DEEKESIA  ABTHABBSI  Hyatt  and  Smith,  gp.  hoy. 
PL  XXXVII,  figs.  13-16,  PI.  LXXXI,  figs.  10-26. 

Form  involute,  discoidal,  laterally  compressed.  Whorl  high,  and  increasing 
rapidly  in  height;  deeply  embracing,  and  deeply  indented  by  the  inner  whorls. 
Umbilicus  very  narrow,  almost  closed,  exposing  only  the'  umbilical  shoulders  of 
the  inner  whorls.  Sides  almost  flat;  venter  narrow  and  flat,  bounded  by  angular 
margins;  without  ventral  furrow  or  keel. 

The  height  of  the  whorl  is  seven-twelfths  of  the  total  diameter,  and  the  width 
is  about  one-third  of  the  height.  The  indentation  or  involution  is  less  than  one- 
third  of  the  height  of  the  whorl. 

The  surface  is  smooth,  ornamented  only  with  fine,  flexuous  cross  striae  of 
growth. 

Septa  very  simple,  only  the  first  lateral  lobe  being  slightly  serrated,  all  the 
other  lobes  and  the  saddles  being  entire.  The  external  lobe  is  divided  by  a 
shallow  siphonal  notch  into  two  small  branches;  the  first  lateral  is  broader,  deeper, 
and  weakly  serrated;  the  second  lateral  is  small  and  entire;  the  auxiliary  series  is 
represented  by  a  nearly  straight  line,  with  only  slight  undulations  on  the  flank 
just  above  the  umbilicus. 

The  young  of  this  species  is  more  robust  than  the  mature  shell,  and  has 
rounded  venters,  without  abdominal  marginal  angles.  The  septa  are  goniatitic, 
and  are  like  those  of  Arnhites  Waagen,  from  which  Dieneria  probably  descended. 
Dieneria  Arthaberi  has  a  strong  external  resemblance  to  Hauerite%  Ashleyi  Hyatt 
and  Smith,  but  differs  in  its  less  complex  septa,  in  the  absence  of  lateral  ribs, 
and  abdominal  furrow. 

The  abdominal  angles  appear  at  diameter  of  3.5  mm.,  and  the  first  lateral  lobe 
becomes  serrated  at  8  mm. 

The  young  stages  of  Ilauerites  are  like  the  mature  forms  of  Dieneria^  and  both 
genera  in  the  young  stages  resemble  also  Beneckeia  tenuw  Seebach;  but  the  mature 
form  of  Dieneria  Arthaheri  differs  from  that  species  in  lacking  a  ventral  keel,  and  in 
having  the  septa  simpler.  On  BenechAa  both  the  first  and  the  second  lateral  lobes 
are  serrated,  and  the  auxiliary  series  has  distinct  lobes. 

The  genus  Ambites^  to  which  the  young  stages  of  Dietieria  are  compared,  is 
assigned  by  Waagen  to  the  Noritidse,  but  the  writers  think  this  group  should  be 
assigned  to  the  Pinacoceratidse. 

Dhnenshm  of  a  young  specimen  in  the  AmbHes  stagey  figured  on  PI.  LXXXI^  figs.  15-18. 

mm. 

Diameter 3. 60 

Height  of  last  whorl 1. 9'2 

Height  of  last  whorl  from  the  preceding 1. 48 

Width  of  last  whorl 1.  24 

Involution 44 

Width  of  umbilicus 72 
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Dimemtions  of  the  type  specimen. 

mm. 

Diameter 15 

Height  of  last  whorl 8. 5 

Height  of  last  whorl  from  the  preceding 6 

Width  of  last  whorl 2.7 

Involution 2. 5 

Width  of  umbilicus 2 

Horizon  and  locality. — Dieneria  Arthaheri  was  found  by  J.  P.  Smith  in  the  Upper 
Triassic,  zone  of  Tvopites  suhhuUatus^  of  Shasta  County,  Cal.,  3  miles  east  of  Madi- 
son's ranch,  on  the  divide  between  Squaw  Creek  and  Pit  River,  one-half  mile  north 
of  the  trail  from  Madison's  to  Brock's  ranch.  It  was  associated  with  a  large  number 
of  typical  species  of  the  upper  Karnic  horizon. 

Grenus  PHiACITKS  IMo.isisovics. 

1896.  PlaciteSy  Mojsisovics,  Ueber  den  chronologischen  Umfang  dee  Dachsteinkalkes:  Sitzungsber.  K. 

Akad.  Wiss.,  Wien,  vol.  105,  pt.  1,  p.  18. 
1896.  PlaciteSj  Mojsisovics,  ObertriadischenCephalopoden-Faunendes  Himalaya:  Denkscbr.  K.  Akad. 

Wise.,  Wien,  vol.  63,  p.  663. 

Ti/pe. — Group  of  Pinacoceras  platyphyUum  Mojsisovics. 

Form  involute,  laterally  compressed,  discoidal,  whorls  deeply  embracing  and 
deeply  indented  by  the  inner  volutions;  sides  flattened,  venter  narrow  and  rounded. 

Surface  smooth,  destitute  of  all  ornamentation. 

Septa  complex,  digitate,  with  an  external,  two  principal  lateral  lobes,  and  a 
series  of  auxiliaries.  At  maturity  the  external  lobe  is  secondarily  divided  into  a 
short  adventitious  series. 

This  genus  is  chamcteristic  of  the  Upper  Triassic  of  the  Mediterranean  and 
Oriental  regions,  having  its  beginning  in  the  Karnic  stage,  but  becoming  much  more 
common  in  the  Noric.  In  America  it  is  represented  by  a  single  species,  in  the  Noric 
stage,  of  Nevada. 

PLACITES  HUMBOLDTENSIS  Hyatt  and  Smith,  gp.  nov. 

PI.  LVI,  figs.  10-25. 

Involute,  discoidal,  laterally  compressed;  whorl  high  and  narrow,  increasing 
rapidly  in  height,  deeply  embracing,  and  deeply  indented  by  the  inner  volutions; 
venter  narrow  and  rounded. 

Surface  smooth.     Length  of  body  chamber  unknown. 

Septa  complex,  deeply  digitate,  showing  an  external,  two  principal  lateral  lobes, 
and  a  short  auxiliary  series.  The  external  lobe  is  divided  into  small  branches  that 
might  be  termed  an  adventitious  series,  but  the  septa  do  not  resemble  those  of  the 
undoubted  Pinacoceratoidea. 
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Pkicites  hnmboldtensiA  Hyatt  and  Smith  is  a  very  near  ally  of  P.  Sakuntala 
Mojsisovics,^  of  the  Noric  stage  of  India,  but  differs  from  that  species  in  the  greater 
complexity  and  deeper  digitation  of  the  lobes  and  saddles. 

Dimensions  of  the  type  specimen. 

mm. 

Diameter 27 

Height  of  last  whorl 16 

Height  of  last  whorl  from  the  preceding 11 

Width  of  last  whorl 7.5 

Involution 5 

Width  of  umbilicus 1 0 

Horizon  and  hcality. — Muttleberry  Canyon,  West  Humboldt  Mountains,  on 
road  8  miles  southeast  of  Lovelock,  Nev.,  associated  with  Pseiidomonotls  auhclrculari^ 
Gabb,  Arce^tes  Andirrsoni^  sp.  nov.,  Rhabdoceras  RusseUi  Hyatt,  and  Haloritea  sp. 
Collected  by  J.  P.  Smith,  May,  1902. 

Family  PRONORITIDiE. 

Under  this  head  the  writers  group  all  forms  closely  allied  with  Pronorites; 
these  are  characterized  by  compressed  whorls,  little  sculpture  of  the  shell,  rather 
short  body  chambers,  and  lanceolate  septa,  with  pronounced  development  of  the 
auxiliary,  and  little  development  of  the  adventitious  series  of  lobes.  Karpinsky  * 
has  given  almost  a  monograph  of  this  family,  and  has  traced  the  ontogeny  of  several 
Paleozoic  genera,  so  that  a  comparison  of  later  forms  is  easy,  and  the  relations 
between  phylogeny  and  ontogeny  are  clear.  This  is  one  of  the  few  families  in 
which  we  can  trace  with  certainty  a  series  of  forms  leading  up  from  those  with 
simple  goniatitic  lobes  to  those  with  complex  ammonitic  septa;  and  in  which  in  the 
ontogeny  of  each  genus  we  can  find  its  family  history  repeated  in  abridged  from. 

This  family  includes  Pronorritea  Mojsisovics,  Sicaniten  Gemmellaro,  Propina- 
coceras  Gemmellaro,  MedlicottUi  Waagen,  of  the  Paleozoic,  and  Cordillerites  and 
Lanceolites  Hyatt  and  Smith,  of  the  Lower  Triassic;  Midlicottia  has  also  been  cited 
by  C.  Diener/  from  the  Lower  Triassic  of  India,  but  later  researches  have  made  it 
probable  that  this  species  came  from  the  upper  Permian.  Karpinskj^  has  shown 
that  Pronorites  in  its  development  can  be  traced  back  to  Prolecanitea;  that  Sicanites^ 
Propiixacocercis^  and  Medlicottia  all  show  in  their  ontogeny  their  origin  in  Pronorites, 
In  this  paper  the  writers  describe  the  ontogeny  of  Cordillerites^  which  genus  goes 
through  stiiges  corresponding  in  succession  to  Prolecanites^  F^onontes^  Sica7iites^ 
and  Cordillerites,     The  ontogeny  of  Lanceolites  is  only  imperfectly  known,  but  it 

« Obertriadischen  Cephalopoden-Faunen  des  Himalaya:  Denksc'hr.  K.  Akad.  Wiss.,  Wien,  vol.  63,  1896.  p.  665,  PI. 
XIX.  fiRs.  3-6. 

b  Ammoneen  der  Artinsk-Stufe:  Mom.  Acad.  imp.  8ci.  St.-P<Mersb<>urg,  sc^r.  7.  tome  37,  No.  2,  1889. 

f  Cephalopoda  of  the  lower  Trias.:  Himalayan  Fos-sils,  vol.  2,  pt.  2  (1897),  p.  68,  Mem.  Geol.  Survey  India,  Pal.  Indica 
ser.  15. 
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I>oints  to  the  Pronoritidse  of  the  Paleozoic  as  the  ancestral  <stock  of  the  genus. 
Both  of  the  American  representatives  of  the  Triassic  Pronoritidaj  are  so  primitive 
in  their  stage  of  evolution  that  they  appear  to  be  rather  little  modified  survivors 
of  Permian  types  than  characteristic  Lower  Triassic  ammonites. 

C.  Diener^  has  described,  from  the  Middle  Triassic  of  the  Alps,  a  genus 
Arthaberltes^  which  apparently  is  closely  allied  with  CordillerUex^  on  account  of 
its  tripartite  external  lobe  and  the  lanceolate  characters  of  its  lobes  and  saddles. 
It  differs  from  the  rest  of  the  Triassic  members  of  the  Pronoritida?  in  the  minor 
development  of  the  adventitious  series.  This  is  the  only  genus  above  the  Lower 
Triassic  that  is  thought  to  represent  the  stock  of  Pronorites. 

GrenuH  CORDIHiLKRrrES  Hyatt  and  Sinith,  gen.  nov. 

Type, —  CordilleriteH  an<j\dat\is  Hyatt  and  Smith,  Lower  Triassic. 

This  genus  is  compressed,  involute,  deeply  embracing,  robust,  with  flattened 
sides,  flat  angular  venter,  and  narrow  umbilicus.  The  only  surface  sculpture  visible 
on  the  casts  consists  of  faint  radial  folds  and  striae  of  growth.  The  septa  are 
lanceolate,  with  rounded  saddles,  and  lobes  partly  seri*ated.  The  external  or  ciphonal 
lobe  is  tripartite,  as  in  Pronorites.  There  is  a  short  series  of  lanceolate  simple  or 
bifid  adventitious  lobes,  a  series  of  laterals  that  are  partly  bifid  and  partly  trifid, 
and  a  long  series  of  auxiliaries,  of  which  those  nearest  the  umbilicus  are  undivided. 
The  general  plan  of  the  septa  is  very  like  that  of  Pseudosageceras^  but  the 
lobes  are  not  nearly  so  complex  nor  so  numerous.  There  is  a  closer  resemblance 
to  Arthaherites  Diener  (Die  Triadische  Cephalopoden-Fauna  der  Schiechlinghohe  bei 
Hallstatt,*  p.  17,  PI.  II,  figs.  4,  a-c),  but  the  lobes  of  ArtJiaberites  are  uniformly 
trifid,  and  are  of  simpler  plan  than  those  of  Cardillerites, 

An  equally  close  resemblance  exists  with  Prodrondtes  Smith  and  Weller,  of  the 
Mississippian  (Lower  Carboniferous),  but  Cordillerites  has  a  flattened  venter  and  no 
keel,  and  the  general  plan  of  the  septa,  while  superficially  similar,  in  important 
details  is  quite  dissimilar. 

The  ontogeny  of  the  only  known  species  of  Cordillerites  shows  clearly  the  origin 
of  the  genus.  The  earliest  observed  stage  resembles  Prolecanites^  having  a  some- 
what compressed  moderately  involute  form,  with  an  undivided  ventral  lobe,  and  two 
or  more  lanceolate  lateral  lobes.  After  this  follows  a  stage  in  which  the  ventral 
lobe  becomes  tripartite,  corresponding  to  Paraprolecanites.  The  outline  of  the 
whorl  then  becomes  subquadrangular,  and  the  first  lateral  lobe  becomes  bifid,  cor- 
responding to  Pronorites,  Shortly  after  this,  the  first  lateral  lobe  becomes  tripartite, 
still  corresponding  to  Pronorites^  as  some  species  of  that  genus  have  this  character. 

«»l)io  Triadisch*'  Cephalopoden-Fauna  der  Schiechlinghohe  bci  Hallstatt:  Beitr.  Pal.  und  Geol.  Osterreich-Ungams 
und  des  Orients,  vol.  13.  p.  17.  PI.  II.  fig.  4,  a-c. 

h  Beitr.  Pal.  nnd  Geol.  0?»terreich-l'ngarn8  und  des  Orients,  vol.  13  (1900). 
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Then  the  second  lateral  lobe  becomes  bifid,  and  the  form  is  transitional  from 
Pronorites  to  Sicanites.  Next,  the  first  lateral  saddle  becomes  indented,  the  begin- 
ning of  the  adventitious  series,  which  develops  with  great  rapidity,  though  not 
reaching  the  number  of  the  auxiliaries,  which  began  earlier;  that  is,  with  the 
Pronorites  stage. 

The  large  tripartite  lateral  lobe  of  CordiUerites  corresponds  to  the  bifid  or 
tripartite  lateral  of  Proiwrites;  the  adventitious  lobes  are  made  by  subdivision  of 
the  first  lateral  saddle,  and  at  maturity  may  number  as  many  as  three.  The  second 
lateral  lobe  at  maturity  is  tripartite,  and  just  before  maturity  is  bifid.  The  third 
lateral  lobe  becomes  bifid  at  maturity,  and  before  maturity  is  undivided.  The 
auxiliaries  decrease  in  size  and  complexity  toward  the  umbilicus,  as  they  do  in  all 
genera  of  the  Pronoritidse. 

This  development  shows  the  intimate  kinship  of  CordiUerites  with  Medlicottia, 
from  which  it  differs  only  in  the  form  of  the  external  lobe,  the  exaggerated 
development  of  the  lanceolate  adventitious  lobes,  and  the  tripartite  laterals. 
Medlicottia  in  its  ontogeny  goes  through  stages  corresponding  successively  to 
Prolecanites^  Paraprolecanites^  Pronorites^  and  Sicanites^  just  as  does  CordiUerites^ 
but  diverges  in  the  peculiar  development  of  the  siphonal  lobe  and  the  external 
saddle. 

CordiUerites  is  known  only  f  i*om  the  Lower  Triassic  Meekoceras  beds  of  the 
Aspen  Ridge,  in  southeastern  Idaho,  where  it  is  represented  by  a  single  species. 

C0BDILLEBITS8  AHOULATUS  Hjatt  and  Bmith,  tp.  hoy. 
PL  II,  figs.  1-8;  PL  LXVin,  figs.  1-10;  PL  LXXI,  figs.  1-6;  PL  LXXXV,  figs.  14-20. 

Form  compressed,  involute,  discoidal,  deeply  embracing,  the  outer  whorl  being 
indented  to  one-third  of  its  height  by  the  preceding  whorl.  Umbilicus  closed. 
Sides  with  rather  abrupt  umbilical  shoulders,  and  gentle  convex  curve  up  to  the 
abdominal  shoulder  angles.  Venter  flat  and  rather  broad,  with  abdominal  furrow 
in  youth,  which  disappears  in  age.  Surface  ornamentation  consisting  of  obscure 
radial  folds  and  striae  of  growth.     The  length  of  the  body  chamber  is  unknown. 

Septa  lanceolate,  with  rounded  saddles,  and  tongue-shaped  lobes  mostly  either 
bifid  or  trifid.  The  ventral  lobe  is  rather  short  and  tripartite.  Near  the  abdominal 
shoulders  is  a  series  of  three  adventitious  lobes,  increasing  in  size  away  from  the 
venter;  the  first  of  these  is  undivided,  the  second  and  third  bifid.  The  third 
adventitious  lobe  is  very  large,  deeply  bifid,  and  occurs  well  down  on  the  flanks; 
from  its  size  and  position  it  might  well  be  called  a  lateral  lobe,  if  it  were  not  a 
secondary  development  out  of  the  external  saddle.  Its  nature  as  an  adventitious 
\o\yd  would  not  even  be  suspected  if  one  could  not  trace  its  gradual  growth  from 
a  mere  notch  m  the  external  saddle. 
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The  true  lateral  lobes  are  two  in  number;  the  first  is  regularly  and  deeply 
tripartite,  and  longer  and  broader  than  the  third  adventitious  lobe;  the  second  is 
irregularly  tripartite,  with  the  prong  nearest  the  venter  longer  than  the  other 
two,  which  are  separated  only  by  a  shallow  notch. 

After  this  follows  a  long  series  of  auxiliary  lobes,  growing  smaller  toward 
the  umbilicus;  the  first  three  are  distinctly  bifid,  the  others,  two  in  number,  are 
apparently  simple.  The  details  of  the  internal  septa  could  not  be  seen,  but  there 
is  a  long  antisiphonal  lobe,  flanked  b}'  at  least  five  internal  laterals. 

Stages  of  growth, — In  its  ontogeny  Cordillerites  angxdatus  shows  its  history 
and  derivation  from  Pronorites,  In  the  youngest  stage  seen,  at  a  diameter  of  2.5 
mm.,  the  whorl  is  moderately  involute,  rounded  and  somewhat  compressed  laterally. 

■  

The  septa  consist  of  an  undivided  ventral  lobe  and  two  laterals.  This  stage  corre- 
sponds to  Prolecanites  of  the  Devonian  and  Carboniferous. 

At  a  quarter  of  a  revolution  farther  on,  diameter  3.5  mm.,  the  ventral  lobe 
begins  to  divide,  and  becomes  indistinctly  tripartite,  and  at  the  same  time  a  third 
lobe  is  added  outside  of  the  umbilicus. 

At  the  diameter  of  4  mm.,  two  septa  farther  on,  and  about  one-eighth  of  a 
revolution  more,  the  first  lateral  lobe  begins  to  divide.  This  is  the  beginning  of 
the  Prmioi'ite^  stage,  and  the  likeness  is  made  greater  by  the  accompanying 
development  of  the  auxiliary  series. 

A  quarter  of  a  revolution  farther  on,  at  a  diameter  of  5.5  mm.,  the  second 
lateral  lobe  becomes  bifid,  and  the  first  is  distinctly  tripartite.  Pronorites  never 
had  this  character,  but  a  descendant  of  that  genus,  namely,  Sicanitesoi  the  Permian, 
did  have  it.  This  stage  may,  therefore,  be  said  to  be  transitional  from  Pronorites 
to  Sicanites,  It  lacks,  however,  a  character  that  was  distinctive  of  Sicanites^  the 
division  or  notching  of  the  external  saddle. 

At  the  diameter  of  about  7  mm.  this  notching  of  the  external  saddle  begins, 
and  the  development  of  the  adv^entitious  series  of  lobes  is  inaugurated.  Even  then 
this  stage  can  not  be  said  to  correspond  absolutely  with  Sicanites,  for  the  parallelism 
is  obscured  by  the  earlier  inheritance  in  the  larva  of  the  tripartite  principal 
lateral  lobe,  a  character  that  Sicanites  never  acquired.  This  merely  means  that 
we  have  occurring  simultaneously  in  this  stage,  of  growth  some  characters  that 
were  chamcteristic  of  Sicanites^  along  with  others  that  were  characteristic  of 
descendants  of  that  genus. 

The  Sicanites  stage  of  growth  is  very  short,  just  as  was  the  life  of  that  genus 
in  tlie  geologic  succession,  and  very  soon  it  is  obscured  by  the  appeai*ance  of 
characters  that  belonged  to  the  mature  stage.  This  follows  naturally  from  the 
unequal  acceleration  of  characters  in  inheritance. 

When  the  adolescent  stage  is  well  advanced  there  is  a  single  adventitious  lobe, 
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but  this  is  soon  followed  by  the  appearance  of  a  second  smaller  lobe  nearer  the 
venter,  by  further  division  of  the  external  saddle.  The  first  adventitious  lobe  by 
this  time  has  become  bifid,  and  the  second  soon  becomes  so. 

At  diameter  of  10  mm.  the  septa  correspond  to  Sicanites^  and  at  12  mm.  they 
resemble  those  of  the  more  primitive  species  of  Proplnacoceras^  in  the  development 
of  two  distinct  adventitious  lobes. 

At  the  diameter  of  17  mm.  the  first  adventitious  lobe  is  divided,  the  second 
still  simple,  and  the  third  is  just  beginning  to  form.  No  change  has  taken  place 
in  the  first  lateral  lobe,  but  the  second  has  become  tripartite  instead  of  bifid,  and 
the  first  auxiliary  has  become  bifid.  The  other  auxiliaries  remain  simple,  as  they 
do  through  life.  At  this  stage  there  is  a  simultaneous  occurrence  of  characters 
that  belonged  to  Propinjococerm  and  CordilUrites. 

The  only  advance  to  be  made  now  is  the  development  of  the  third  adventitious 
lobe  by  a  further  division  of  the  external  saddle.  This  takes  place  at  diameter  of 
30  mm.,  and  the  species  lias  attained  its  full  generic  characters,  although  not  yet 
mature  size. 

It  is  easy  to  trace  this  development  because  the  first  lateral  lobe  is  constant  from 
the  Pronorltes  stage  until  maturity,  and  the  new  elements  are  added,  and  changes 
introduced  into  the  lobe  on  both  sides  of  it.  The  adventitious  lobes  are  of  simple 
character,  and  progress  but  little  beyond  the  development  attained  in  Sicanites  and 
Propindcoceras,  The  same  thing  is  true  of  the  auxiliary  series.  The  advance  over 
those  two  genera  is  made  chiefly  in  the  prominence  and  special  development  of  the 
two  lateral  lobes. 

Pronorites  of  the  Carboniferous  and  the  Permian  progressed  up  to  the  stage 
shown  on  PI.  LXXI,  figs.  7  and  8,  and  stopped.  Sicanites  of  the  lower  Permian  went 
through  the  Proiwriten  stages  and  began  the  formation  of  the  adventitious  series  by 
indentation  of  the  external  saddle.  Propinacocera^'^  of  the  Permian  went  through  all 
the  stages  of  PnmoriteH  and  Sicanites^  and  advanced  beyond  them  in  the  formation 
of  two  distinct  adventitious  lobes  in  the  same  way.  Cordillerites  in  the  Lower 
Triassic  went  through  all  the  stages  corresponding  to  Pronorites^  Sicanites^  and 
PropinacoceraH^  and  went  beyond  them  in  the  further  development  of  the  adventi- 
tious series,  and  in  the  greater  complexity  of  the  first  and  second  lateral   lobes. 

The  septa  of  these  forms,  showing  their  gradual  advance,  are  figured  on  PI. 
LXXI.  In  the  development  of  CordlUentea  we  see  a  species  going  through  in  its 
ontogeny  all  the  stages  gone  through  by  its  Paleozoic  ancestors  and  in  the  same 
succession  as  did  the  genetic  series  of  mature  forms. 

Iloriznn  and  locality, —  C(>rdllleritef<  angnlattis  is  not  uncommon  in  the  Lower 
Triassic  Meekoceras  beds  of  Wood  Canyon,  \)  miles  oast  of  Soda  Springs,  Aspen 
Ridge,    southeastern     Idaho.      It    was    accompanied     by    Meekoceras    gracilitatis^ 
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M,  mushbaehann7ii„  M.  aplanatum^  Fletninqlte.H  Rtisselll^  Ophlcrvdi^  D'leneri^  Pseudo- 
sa(jecer(UH  nitevnumtanum^  Parananmtes  (wpeneyish^  Ussurm  Waagen!^  LmiceoUtes 
compact u^'<^  AspldihH^  Danuhltes^  ParalecaniteH  Arnold!^  and  many  other  forms 
characteristic  of  this  horizon.  These  forms  were  all  collected  bv  the  writers  in 
the  same  bed,  so  there  can  be  no  doubt  about  the  association  of  species. 

O-omie  T^A^NCKOI^ITKB  Hyatt  and  Smith,  tren.  nov. 

Tyj>e, — LanceoUteM  rmnpactxis  Hyatt  and  Smith,  Lower  Triassic  Meekoceras  beds. 

Form  compact,  laterally  compressed,  sides  flattened,  venter  flattened  with  sharp 
shoulder  angles.  Involute,  deeply  embracing,  closed  umbilicus.  In  youth  the  flat 
venter  has  a  broad  shallow  furrow,  but  this  disappears  at  maturity.  The  form  is 
thus  seen  to  be  exactl}"  similar  to  that  of  Cordlllerites^  but  the  septa  would  distin- 
guish the  two  genera  at  once.  In  lAinceolites  the  septa  are  complex,  digitate,  and 
lanceolate.  There  is  a  short  adventitious  series  of  simple  lobes,  two  laterals,  of 
which  the  first  is  deeply  digitate,  and  the  second  less  so;  and  a  series  of  tongue- 
shaped  auxiliaries.  The  saddles  are  divided  as  well  as  the  lobes.  The  septa  suggest 
an  intimate  relationship  with  CordUlerite^^  but  that  genus,  while  it  has  lanceolate 
septa,  still  has  a  more  complex  plan  for  its  lobes.  They  may  be  parallel  develop- 
ments from  the  same  stock,  and  in  both  c^ses  this  radicle  seems  to  be  the  group  of 
PronoriteH. 

Lanceolites  is  known  only  from  the  Meekoceras  beds  of  the  Lower  Triassic 
in  the  Aspen  Ridge  of  southeastern  Idaho,  and  the  same  horizon  in  the  In^^o 
Range,  eastern  California,  where  the  species  described  below%  and  one  ULdescribed 
form  were  found. 

LANCE0LITE8  C0MPACTXJ8  Hyatt  and  Smith,  gp.  nov. 
PL  IV,  figa.  4-10;  PI.  V,  figs.  7-9;  PI.  LXXVIII,  figs.  9-11. 

Form  involute,  discoidal,  laterally  compressed.  Whorl  deeply  embracing,  and 
deeply  indented  b}^  the  inner  volution.  Umbilicus  completely  closed.  Sides  of 
whorl  flattened,  gently  convex,  abdominal  shoulders  angular,  venter  narrow,  flat,  or 
even  slightly  depressed  below  the  shoulder  angles.  The  height  of  the  last  whorl  is 
two-thirds  of  the  diameter  of  the  shell,  and  the  breadth  is  one-half  of  the  height. 
The  width  of  the  venter  is  one-third  of  the  greatest  thickness  of  the  shell,  which 
occurs  just  above  the  umbilical  shoulders. 

The  surface  is  nearly  smooth,  no  ribs  or  spines  being  visible,  but  there  are  faint 
radial  folds  visible  on  the  cast.  The  shell  is  not  preserved  on  any  specimen  found. 
Length  of  body  chamber  unknown. 

The  septa  are  complex,  with  lanceolate  digitation  of  the  lobes.  The  external 
lobe  is  divided  by  a  narrow  siphonal  saddle  into  two  broad  digitate  branches.     The 

1(;<U8— No.  4()— 05 8 


,,jf  isx^wmu.     vjBn ki^^SfTxi   zw-s-^s^   a?     \gFBr* 


•A'a<p*Tii-.i'»«#*--'  ?«*►    .'*^-r»ui.**T ;.■•-»'     t**:;^^    Qoar    las'**-    <'^a:   "Ii#-  iiiirf**'*cr3i   -g^'*^       TTir- 

..f-rn  '-*w*     'k*'  jrr*vft*25*^s«»rx     *     •-»*'   "*^W»>  -«(*•'  -♦tinr-  'T>9*i>iiLnittarr-  i*      V^/t-v*.  ▼Ticn 
i«c     «k«7.-    •^r.    '**— 'r— -     .-^.♦r.  4  r'%manr>**  •frfi*»«  w^rli   t. 

%^'>-^.    ^(dvp-    >JM*«'.     f   tj:>-»    -a»c    t»^  '•^vtt.    •rjf  .H!^:    um»^    a  "fie-  _irri-   iic^^*;.  la^  • 
»  i',nr-i       -«i       V    fl.v>9  -sftrf"   if  li*"  "*  TU-*!  ••jr',tt52,  i#ar  "tu»-  "mi  »▼¥**- Tie-  T:iiuii  ITtea 


,rrn    -^'jiru^    »r    nrohUi'.    aiH^TuI"    -rticprp.'^^  i:    i*»tTr    "SMCiif^  ^aailx-  -^lori. 
«iif    cfics,    n    -Mm^  jff'n^'ra:    -tirtK--*-    Li-nailr    »maiiirfiii-*i    •Ui  .t»:-   ^tmecimc-^    i.ta 

i^SiI^    h^    •T'taJirifWrnu'i    -    o»ajn.   r    »*^-oiiif^  -!C^i"^iiiier'  liifictur  T»    rrr^  4  iiairnih^iii 

$.«»f   r»il    rxfUxiW  ill   ti*»  'araiii*^  uwi  2F*nt»m.     ?^»*^n     Tr?»c   xh**!  iu.^  .^Buntf  ror  tae 

jg^f  *\f^    ffit    If    tU'Uuu^   li— »   ni^*   ?^'  •ainiiap   uia  iii*   rr^^ipitimt    n  :t.     "^itn   tne 

/,    ^    >n»'Vt*jf»n^»#'ail''  .T/ira*>^«^?u»**fi?r-  unuiiu^n  "iif*r  na*.-  iiifrr  tb>  'wzo^^t-  fr^iin  -fai:!! 
rtk^^r     n     «>o«i.miU'p^     iK    "Hffr     (I)    frnin    Hffnn^r*     if     idler    -mhtimer*.        Tbf» 

,\,*»?/i.*f  iT^'^k  uui  "Tu^  '  .Hrinri*  !»  T:m«'n7  jy^craL-a.  in  initmry  i**para£iiin.  iM&tHi  .>a 
K*'  'hsaus'T^r  \f  l^iP:  -^•nipfjii^  ia  ^;fn**  fornix.  Fr^-a  nauw^tt  "imt  rrniCT-iQelli?ti 
mr*  /m/i/»r;t--»ni*U#*ft  jr*n#*tn  mi*^c  )«f!ir  n  1117  if  ne  numiiH^.  ami  r^r»^5«it*Hi  i}!!!^ 
f*^'.'*/»f>ni#'nr  -rfi^gr*?*,  Th*^  nri*/r^  primiti'r**  3i*fflir>»r?-  )f  HSirti  Similj  an?  '?mtH>th 
^n^I^rt.    r*iUi»  uri^tT  .f  rai*  ai^rnij  -p^H-jiiiziKt  aiemwr*  'T«t:»)ine  mm^a  Veiled. 

itft#'  •mnrvmgf.  r«*>emniin'X  Pir^d'-rnit^r^*  EKener.  'ariira  aiaij  't*^  vtiiusiaenid  as  the 
'Uii'it'**'  »!'  •:ni*  ^''»ip-  ^nii  rh»*  Tt^nneftinir  link  v^th  ta»*  imie  Pt»){fH."auiitiii;e  of  the 
^^i'*>r>nif.*"  Ji.-*.  >.fn»*  f-*v  of  th»*  prjnitivi^  ^7I>*"*  p^!>i>c  ^mtil  the  Tria&««\  as 
/^/////.Vv.    vr^irn    !>«^!    '^q    inril   me   Cpper  Trins^r'.  jui«i   die    n^cr^^trrade  tn?nera 


r/iiii-r   ':.tr   <  Vrant*>i'i»*u   an*    Ln«*iu«iei:   the   LentirJiie.    the    Hujuiaritidie.    the 


*Irtr  Iri-'    L^rl'^fca  ?x.;)B<iaL»ii*A.  3«L  I.  1— c-it*riiac  :    '-lAfl     ^.  -»rs. 


SYSTEMATIC    DESCRIPTIONS — SUBORDER    CERATITOIDEA.  115 

Meekoceratida?,  the  Celtitidtv,  and  the  Gymnitidie,  all  of  which  families  are 
characteristic  of  the  Lower  and  Middle  Triassic,  although  some  genera  of  each 
occur  in  the  Upper  Triassic,  the  Ilungaritida^,  Gymnitidie,  and  Celtitida?  are  also 
represented  sparingly  in  the  Permian.  It  is  certain  that  all  these  families  had 
diflferentiated  in  the  Paleozoic,  for  t^^pical  members  of  each  are  found  in  the  lowest 
beds  of  the  Triassic. 

Family  GYMNITID^. 

Evohite,  laterally  conjpressed,  discoidal  fonns,  with  shells  either  smooth,  or 
ornamented  with  low  folds  or  spiral  ridges.  The  septa  are  ceratitic  in  the  more 
primitive   genera  and  ammonitic,  deeply  digitate,  in  the  more  specialized  forms. 

This  family  has  usually  been  regarded  as  a  subfamil}^  under  the  Ptychitidie,  but 
the  young  stages  of  all  genera  in  it  are  like  the  genus  Xenaspu  of  the  Peimian, 
which  may  [>e  regarded  as  the  radicle  of  the  family,  and  the  connecting  link  with 
the  parent  of  the  Ceratilidte,  probably  Paralecaniten,  It  is  true  that  some  species 
of  GymniU\s  become  rather  involute,  and  then  resemble  some  compressed  species  of 
I^ychites^  but  this  is  purely  convergence,  and  does  not  indicate  an\'  relationship, 
for  the  young  stages  are  very  unlike. 

In  the  American  Triassic  the  family  Gymnitidie  is  represented  by  Xen/iHpis^ 
OphiC€i*a.s^  and  Flemuigkes^  all  of  which  have  ceratitic  lobes,  and  are  confined  to  the 
Lower  Triassic  Meekoceras  beds,  although  in  Asia  Xenaf<j)!s  ranges  into  the  Middle 
Triassic.     Recently  GymniteH  has  been  found  in  the  Middle  Triassic  of  Nevada. 

1895.  Xeuaspis,  Waagen,  Fossils  from  the  Ceratite  Formation:   Salt  Range  Fossils,  vol.  2,  p.   161: 

Mem.  Geol.  Survey  India,  Pal.  Indica,  ser.  13. 
1895.  A>na.'7>w,    Diener,   Triadische  Cephalopodenfaunen  der  ostsibirischen    Kiistenprovinz:  M6m. 

Com.  g^oL,  St.-P<5terfiboiirg,  vol.  14,  No.  3,  p.  38. 
1897.  XeiKi^phy  Diener,  Cephalopoda  of  the   lower  Trias:   Himalayan  Fossils,  vol.  2,  pt.  .1,  p.  83: 

Mem.  Geol.  Survey  India,  Pal.  Indica,  ser  15. 

1902.  Xenodisais  (pars),  F.  Freeh,  I^tha»a  Pala?ozoica,  Bd.  2,  Lieferung  4,  p.  634a. 

1903.  Proceratites,    K.    Kittl,    Die    Cephalopoden    von    Mud   in    Dalmatien:    Abhandl.    K.-k.    geol. 

Reichsanstalt,  Wien,  vol.  20,  pt.  1,  p.  28. 

Long  body  chamber,  whorl  evolute,  little  embracing,  discoidal,  wide  shallow 
umbilicus,  caused  by  the  slow  increase  in  height  and  thickness  of  the  whorls. 
Lateral  sculpture  faint,  the  inner  volutions  being  smooth.  Septa  ceratitic,  lobes 
and  saddles  short,  the  two  laterals  longer  than  the  external.  The  internal  septa 
consist  of  a  short,  bifid  antisiphonal  lobe,  flanked  by  a  lateral  on  the  umbilical 
suture,  which  might  be  considered  as  an  auxiliary  lobe.  Waagen^  first  assigned 
this  to  his  genus  Xeiiodlscu^^  and  then  separated  it  from  that  group  on  account  of 

aproductu^  Liinostono  Fossils:  Salt  Range  Fossils,  vol.  1.  p.  35:  Mem.  Geol.  Survey  India,  Pal.  Indica,  ser.  13. 
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its  faint  lateral  sculpture,  as  contrasted  with  the  strong  folds  of  X<modweuH  j)/ieati(s 
Waagen,  the  type  of  the  genus. 

As  thus  defined  Xenaftpis  is  known  in  the  upper  Permian  of  the  Salt  Range 
and  the  Himalayas  in  India;  the  Lower  Triassic  Meekoceras  beds  of  the  Invo 
Range  in  California;  and  the  Middle  Triassic  of  eastern  Siberia,  and  India. 
Most  of  the  smooth,  evolute  Triassic  species  formerh^  assigned  by  Waagen  to 
XenodiscuH  seem  to  have  short  body  chambers,  and  are  therefore  classed  under 
Gyron  lies. 

But  one  American  species  is  here  described,  Xendspis  Marcoul  Hyatt  and 
Smith,  sp.  nov. 

Freeh,"  in  his  revision  of  the  ammonites  of  the  Permian,  drops  the  genus 
Xena^pis  as  insufficiently  differentiated  from  Xenodincu^fi,  .  The  writers  have, 
however,  retained  the  genus  as  Waagen  defined  it,  because  it  seems  to  have 
given  rise  to  the  Gj'mnitidte,  while  XenodhcuH  seems  to  have  been  the  radicle 
of  many  of  the  highly  ornamented  ammonites  of  the  Triassic.  This  sepai^ation 
is  artificial,  hut  not  more  so  than  is  the  case  in  many  groups  of  Triassic  ammo- 
nites. The  confusion  existing  at  present  would  not  be  helped  by  assigning  all 
the  evolute  discoidal  ceratitic  ammonities  of  the  Permian  and  Lower  Triassic  to 
XenodiHcuH  and  Ophicera^^  for  the  differentiation  of  these  two  genera  is  just  as 
artificial  and  difficult  as  that  of  XenanpiH  from  Xefy)discus. 

The  (jymnitida?,  Celtitidte,  Meekoceratidae,  and  Ceratitidro  were  certainly 
differentiated  from  each  other  in  the  Lower  Triassic,  and  it  is  probable  that 
evolute  discoidal  ceratitic  genem  of  all  four  families  ought  to  be  recognized  in 
the  Permian.  Waagen's  classification  is  an  attempt  to  do  this,  and  while  it  may 
Ije  w^rong,  the  writers  prefer  to  follow  it  until  it  is  proved  to  be  wrong. 

XENA8PI8  MARCOin  Hyatt  and  Smith,  ip.  noy. 
PI.  VII,  figs.  2(5-33. 

Evolute,  discoidal,  lateral!}^  compressed.  Whorl  little  embracing,  and  little 
indented  by  the  inner  volution.  Sides  flattened  convex,  venter  narrow  and 
rounded.  Umbilicus  wide  and  shallow.  The  height  of  the  last  whorl  is  three- 
eighths  of  the  diameter  of  the  shell,  and  the  width  is  two-thirds  of  the  height. 
It  is  indented  to  about  one-fourth  of  its  height  by  the  inner  whorl.  The  width 
of  the  umbilicus  is  one-third  of  the  total  diameter. 

The  surface  is  ornainc^nted  with  low  radial  folds,  never  forming  ribs.  The 
body  chamber  is  at  least  :i  revolution  long. 

The  septa  are  ceratitic.  The  ventral  lobe  is  divided  by  a  shallow  siphonal 
sa^ldle  into  two  short  goniatitic  })ranches.     The  first  and  second  laterals    are  ser- 

"Lethaia  Palitozoica,  Bd.  2,  Liefening  4  (1902),  p.  da4a. 
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rated,  and  the  auxiliary  lobe  is  goniatitie.  The  aiitisiphoiml  lobe  is  long,  narrow, 
and  entire,  flanked  by  a  similar  internal  lateral  on  each  side. 

Xrnnsj}ii<  Marconi  differs  from  X,  airhonarht  Waagen  in  the  flattening  of  the 
whorl,  and  in  having  the  external  lobe  goniatitie  insti^^ad  of  serrated.  It  differs 
from   Gijrn7iitcs  in  its  long  body  chamber. 

lloviznn  and  locality.  -This  species  w^as  found  by  J.  P.  Smith  in  the  Meekoceras 
beds.  Lower  Triassic  of  the  Inyo  Range,  Inyo  County,  Cal.,  on  the  Union  Wash,  1^ 
miles  east  of  the  Union  Spring,  15  miles  southeast  of  Independence.  It  was  asso- 
ciated with  Mcek'occrati  (jracllitatls^  J/.  aplanatuiiK  M.  tnuMfachaynun^  IWadosage- 
ceraa  infcrm<mtanum  and  many  other  species  characteristic  of  the  Lower  Triassic. 

Oenus   OI^HICKRAS   OrieHbacli. 

1880.   OphiceraSj  Griesbach,   Pala'ontological  notes  on  the   lower  Trias  of  the  Himalayas:    Records 

Geol.  Survey  India,  vol.  13,  p.  1(KK 
1895.   OphireraSj  Diener,  Triadische  C-ephalopodenfaunen  dcr  ostsibirischen    Kiistenprovinz:    M(^ni. 

Com.  g^ol.,  St.-P(*ter8bourg,  vol.  14,  No.  3,  p.  43. 
1897.   Ophiceras^  Diener,  Cephalopods  of   the  lower  Tria.^:    Himalayan  Fossils,  vol.  2,  pt.  1,  p.   100: 

Mem.  Geol.  Survey  India,  Pal.  Indica,  ser.  15. 
1902.   Ophicera«,  F.  Freeh,  I>etha'a  PaUeozoica,  Bd.  2,  Lieferung  4,  p.  636. 

Tyj>e, — ()phicc7'a>i  tihctieuin  (irriesbach,  Records  (tcoI.  Survey  India,  vol.  18,  p. 
109,  PI.  Ill,  figs.  1-7. 

Evolute,  little  embracing;  whorls  increasing  slowly  in  height;  umbilicus  wide, 
and  moderately  deep.  Surface  ornamented  with  faint  folds  and  cross  stria*,  some- 
times with  coarse  lateral  ribs  in  age.  The  inner  casts  are  ornamented  with  a  delicate 
spiral  striation,  formed  by  the  inner  pearly  layer  of  the  shell,  and  unknown  on  any 
other  group  of  ammonites,  although  Flemlngltea.,  Stnria^  and  sometimes  Cmttites 
and  Trojfltcs,  have  the  external  striation.  On  account  of  this  peculiar  sculpture 
Diener  classes  this  genus  with  the  (lymnitinie,  along  with  Fh.mingltes, 

The  septa  are  ceratitic;  the  lobes  and  sjiddles  usually  long  and  narrow,  there 
being  the  usual  number,  the  divided  external,  the  two  laterals,  and  the  small  aux- 
iliary on  the  um})ilical  shoulder.  E.  von  Mojsisovics'^  described  under  the  name 
of  Xcn(Kl!Hcat<  Jufrj///h^ki/!  a  species  that  mav  belong  to  Ojpldceras,  although  it  ma}' 
be  a  (rf/rrntitcs.  Waagen'^  thought  that  of  the  species  described  by  Griesbach  as 
Oph terras^  only  O,  fiheticnin  could  remain  under  that  genus,  and  that  the  others 
should  be  classed  under  (ryronite^i.  Mojsisovics,*"  at  first  considered  Ophlceras 
merelv  as  a  svnonvm  of  XcnodiHCUH,  In  a  later  work  he  still  considered  most  species 
of  that  genus  to  belong  to  XenodiHcu>i.  but  (>,  himalayanma  Griesbach  iind  X. pi icafiM 
WaagcMi  he  placed  in  the  group  of  Ccrafltcs  ohso/eti^  to  which  he  afterwards  gave 
the  name  of  DanuhiteH, 


<' Arktische  Triasfaunen:    Mom.  Acad.  imp.  sci.  St.-  IV'lersbourg,  8or.  7.  tome  :«.  No.  6.  (IS.%^,  p.  75. 

b  Fo.s'iil.v  from  the  Ceratite  Formation:  Salt  Rango  FtK'i^il.**,  vol.  6,  pi.  2.  p.  209:  Mem.  Geol   Survey    India.  Pal.  Indiea 

ser.  13. 

c  Die  Cephalopoiien  der  Mediterranen  Tria.sprovinz:  Abhandl.  K.-k.  geol.  Reiehsanstalt,  Wien,  vol.  x  (1882),  p.  232. 
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It  will  be  seen  from  this  that  this  genus  has  been  variously  misinterpreted  or 
else  ignored;  and  Waagen's  recognition  of  even  one  species  was  due  to  his  mistake 
of  supposing  that  there  was  an  adventitious  lobe.  This  lobe  has  been  shown  by 
Diener  not  to  exist  on  the  type,  and  Waagen's  error  was  due  to  a  poor  drawing. 

Ophicerafi  resembles  Danvhites,  from  which  it  is  distinguished  by  ifs  spiral 
sculpture  on  the  inner  layer  of  the  shell;  from  Xenaf^pia  it  is  distinguished  in  the 
same  way,  also  by  its  shorter  body  chamber;  from  Xerwdiscus  by  these  same 
characters  and  by  its  fainter  sculpture  on  the  inner  whorls.  Gyronites  is  much 
more  difficult  to  separate  from  Ophiceras  l>ecause  of  the  uncertainty  of  its  characters; 
many  species  that  were  assigned  by  Waagen  to  Gyronites  may  belong  to  Ophioeras^ 
but  the  diagnostic  mark,  the  spiral  striation,  appears  only  on  the  cast,  as  that 
disappears  when  the  shell  is  preserved,  and  also  when  the  specimen  is  poorly 
preserved.  Ophicfrrm  is  characteristic  of  the  Lower  Triassic,  being  known  in  that 
horizon  in  India,  eastern  Siberia,  the  Meokoceras  beds  in  the  Aspen  Ridge  of  Idaho, 
and  the  same  formation  in  the  Inyo  Range  of  California. 

Ophiceras  is  described  from  America  for  the  first  time  in  this  paper,  in 
0.  Diener l^  sp.  nov.,  but  several  other  species  have  been  collected  by  J.  P.  Smith  in 
the  Lower  Triassic  of  California  and  Idaho. 

F.  Freeh ^'  assigns  the  Ophiceras  beds  of  India  and  Siberia  to  the  upper  Permian, 
but  the  writers  have  found  genuine  species  of  Ophiceras  in  the  Meekoceras  beds  of 
the  Lower  Triassic  in  California  and  Idaho. 

OPHICERAS  DIENERI  Hyatt  and  Smith,  ip.  noy. 
PI.  VIII,  figs.  16-29. 

Evolute,  discoidal,  laterally  compressed,  widely  umbilicate.  Whorls  little 
embracing  and  little  indented  by  the  inner  volution.  The  height  of  the  whorl  is 
less  than  one-third  of  the  total  diameter  of  the  shell,  and  the  width  is  three-fourths 
of  the  height.  It  embraces  about  one-third  of  the  inner  volution.  The  width  of  the 
umbilicus  is  nearly  one-half  of  the  total  diameter  of  the  shell.  The  umbilical 
shoulders  are  rounded,  with  gentle  inward  slope;  the  flanks  are  convex,  with  the 
greatest  width  at  one-half  of  the  height  of  the  whorl.  The  abdominal  shoulders  are 
abrupt,  subangular;  the  venter  flat  and  rather  narrow.  There  are  no  ribs  on  the 
shell,  but  only  low  itidial  folds.  The  surface  is  ornamented  with  fine  spiral  lines, 
which  are  seldom  preserved.     This  is  the  distinguishing  character  of  the  genus. 

The  septa  are  ceratitic.  The  external  lobe  is  divided  by  a  short,  narrow,  siphonal 
saddle  into  two  small  unserrated  lobes;  first  lateral  lobe  long  and  narrow,  second 
lateral  very  small.  Both  lateral  lobes  are  slightly  serrated;  on  the  umbilical  suture 
there  is  a  small  auxiliarv,  unserrated. 


« lA'thaa  PaliL'oaMca,  Bd.  2,  Liefening  4  (1902),  pp.  ()28-«39. 
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This  species  is  most  nearly  related  to  Ophlcerm  demmmn  Oppel  as  figured  by 
C.  Diener  in  Cephalopoda  of  the  Lower  Trias,  p.  121,  PI.  XIV,  figs.  1-7.  But  in  the 
India  species  the  radial  sculpture  is  stronger  and  the  spiral  lines  weaker  than  on 
Oj)hiccr(hs  Dieneri.  The  faunal  association  of  the  two  is  the  same,  and  the  ditferences 
here  noted  are  not  greater  than  are  often  found  between  varieties  of  the  same  species. 

Hirrhon  and  focalitij, — In  the  Lower  Triassic  Meekoceras  beds  of  the  Aspen 
Ridge,  Wood  Canyon,  southeastern  Idaho,  9  miles  east  of  Soda  Springs.  Associated 
with  it  were  Meel^ocenu  gracUitatlt^^  M.  aplaiuxtum^  and  3L  micshbachanum^  besides 
FJentln(jite>(^  A.spt(lit^s,  Iledenstnemia^  Naanltes^  Danuhites^  and  many  other  forms 
characteristic  of  the  Lower  Triassic. 

OPHICEBAS  8PENCEI  Hyatt  and  Smith,  ip.  noy. 
PI.  LXII,  fi^.  1-10. 

Evolute,  discoidal,  laterally  compressed.  Whorl  of  medium  height,  but 
increasing  slowly.  Deeply  embracing,  and  deeply  indented  by  the  inner  volutions. 
Umbilical  shoulders  abruptly  rounded,  sides  flattened;  venter  rounded,  bordered  by 
rounded  but  rather  abrupt  abdominal  shoulders.  The  outer  whorl  envelops  a  little 
over  one-half  of  the  inner  and  is  indented  to  one-fourth  of  its  height.  The  height 
of  the  whorl  is  two-fifths  of  the  total  diameter  of  the  shell,  and  the  width  is  five- 
eighths  of  the  height.  The  umbilicus  is  wide  and  shallow,  being  slightl}^  less  than 
one-third  of  the  total  diameter  of  the  shell. 

The  surface  is  ornamented  with  numerous  weak  forward-curving  constrictions, 
visible  chiefly  on  the  cast,  and  with  fine  cross  striae  of  growth,  visible  only  on  the 
outer  shell. 

Septa  ceratitic,  with  entire  saddles,  a  divided  external  lobe,  two  principal 
laterals  and  an  auxiliarv,  all  serrated. 

The  form  greatly  resembles  that  of  Prlonolohns  Jacksoni^  from  which  Ophiceras 
Spefwei  may  easily  be  distinguished  by  the  sculpture  and  the  individualized  auxiliary 
lobe.  This  species  also  resembles  Oph}cerai< ptychoden  Diener,  of  the  Lower  Triassic 
Otocei*as  beds,  of  India,  but  has  slightly  weaker  sculpture  than  the  Indian  species, 
the  folds  beincr  weaker  and  more  stronglv  curved. 

The  two  species  agree  in  outer  form,  septa,  and  in  having  the  folds  on  the  cast 
and  only  the  cross  striie  of  growth  visible  on  the  outer  shell.  The  two  species 
might  well  be  considered  as  only  varieties  of  the  same  form,  if  the  association  in  the 
two  cases  were  not  diflerent.  Th(»  Otoceras  }>eds  in  India,  in  which  Ophiceras 
ptlfchodeH  occurs,  are  now  regarded  as  Permian;  but  the  associated  species  in  the 
Idaho  l)eds  make  such  a  reference  extremely  improbable,  especially  since  several  of 
the  species  are  also  common  in  the  Metkocera^  (jrncUitatix  horizon,  of  the  age  of 
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which  there  can  be  no  question.     The  specific  name  is  given  in  honor  of  Mr.  R.  S. 
Spence,  of  Paris,  Idaho,  who  discovered  this  fauna. 

Horizon  and  locality. — Ophlcera^  Spen<^el  is  mre  in  the  Lower  Triassic,  1  mile 
west  of  Paris,  Bear  Lake  County,  Idaho,  in  brownish  bituminous  limestones, 
associated  with  Cohimhites  pariHiamcs^  Meekoceras  pilatum.,  M,  {Prlonolohiif) 
Jackson! .,  Pseudosageefrraa  InUrniontamim^  Celtites  sp.  no  v.,  and  many  others  less 
characteristic.  The  horizon  lies  above  that  of  Meekoceras  graciHtatis,  which  occurs 
near  by  in  gray  limestones  like  those  of  the  Aspen  Ridge  near  Soda  Springs. 

1892.  Fleming^iteSf  Waagen,  Records  Geol.  Survey  India,  vol.  25,  pt.  4,  p.  184. 

1892.   Flemingites,  Waagen,  Jahrb.  K.k.  geol.  Reichsanstalt,  Wien,  vol.  42,  pt.  2,  p.  380. 

1895.  FlemhigiteSj  Waagen,  Fossils  from  the  Ceratite  Formation:  Salt  Range  Fossils,  vol.  2,  p.  185: 

Mem.  Geol.  Survey  India,  Pal.  Indica,  ser.  13. 
1897.  FlaningiteSy  Diener,  Cephalopoda  of   the  lower  Trias:  Himalayan  Fossils,  vol.  2,  pt.  1,   p.  90: 

Mem.  Geol.  Survey  India,  Pal.  Indica,  ser.  15. 
1902.  FieiningiteSy  F.  Freeh,  I^thsea  Palieozoica,  Bd.  2,  Lieferung  4,  p.  638. 
1902.  FkmingiteSy  F.  Freeh,  Uel^er  Trias-Ammoniten  aus  Kaschmir:  Centralblatt  fiir  Min.  Geol.  und 

Pal.,  vol.  3,  no.  5,  p.  134. 
1904.  FlemhigiU'Hj  J.  P.  Smith,  The   Comparative   Stratigraphy    of    the    Marine  Trias  of  Western 

America:  Proc.  California  Acad.  Sci.,  3d  ser.,  vol.  1,  p.  377. 

Ti/pe. — ^^  Ceratite8^\fl^mingianys  de  Koninck,  Quart.  Jour.  Geol.  Soc,  London, 
vol.  19,  p.  10,  PL  VII,  tig.  1,  from  the  Lower  Trias  of  the  Salt  Range. 

Form  evolute,  little  embracing,  wide  shallow  umbilicus,  whorls  robust,  usually 
a  little  higher  than  wide,  increasing  very  slowly  in  size,  sides  rounded,  venter 
somewhat  flattened  and  usually  considerabl}^  narrower  than  the  greatest  breadth 
of  the  whorl.  Strong,  lateral  cross  ribs  or  folds,  which  are  never  dichotomous  and 
do  not  cross  the  venter,  are  often  present.  Strong,  fine  spiral  ridges  on  all  parts 
of  the  external  shell,  appearing  also  on  the  ca^ts. 

Septji  distinctly  ceratitic,  with  rounded  entire  saddles,  and  long  serrated  lobes, 
of  which  there  are  an  external  lobe  divided  by  a  broad  siphonal  saddle,  two  principal 
laterals  and  an  auxiliary.  In  more  specialized  forms  the  siphonal  saddle  is  broken 
up  by  secondary  divisions  that  almost  reach  the  importance  of  adventitious  lobes. 

Waagen  compares  this  genus  with  Crratltei^^  but  notes  that  the  form  is  more 
evolute  and  the  spiral  lines  stronger  than  on  that  genus,  also  that  the  lateral  sculp- 
ture does  not  break  up  into  knots  or  dichotomous  ribs.  He  places  Fleming ites 
in  the  Leiostraca,  in  spite  of  the  coarse  ribs  that  occur  on  most  species  of  the 
genus,  although  it  is  hard  to  see  what  relationship  it  can  have  to  Gyninites,  No 
observations  have  been  made  on  its  ontogeny,  and  its  true  systematic  position  is 
unknown. 
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Fh'iirhHfitrs,  according  to  our  present  information,  is  confined  entire!}'  to  the 
Lower  Triassic,  being  found  in  that  horizon  in  the  Himalayas  and  the  Salt  Range  in 
India,  and  in  the  Meekoceras  beds  of  southeastern  Idaho,  where  several  species  have 
been  found. 

FLEMIK0ITE8  BU88ELLI  Hyatt  and  Smith,  ip.  noy. 

PI.  I.  figs.  1-3;  PI.  LXX,  figs.  1-3. 

1904.  FitminffiieH  RusseUi  (Hyatt  and  Smith  lus. ),  J.  P.  Smith,  The  Comparative  Stratigraphy  of  the 
Marino  Tria>»  of  Western  America:  Proc.  California  Acad.  Sci.,  3d  ser.,  vol.  1,  p.  378,  PI.  XLII, 
fig.  5,  and  PI.  XLIII,  figs.  5  and  6. 

Evolut«,  discoidal,  laterally  compressed,  wide  umbilicus;  whorls  not  deeply 
embracing,  outer  whorl  covering  only  one-third  of  the  inner,  and  being  indented  by 
it  to  about  one  sixth  of  its  height.  This  shows  that  while  the  form  is  evolute,  the 
increase  in  height  of  whorls  is  grc^at. 

Umbilicus  shallow,  and  umbilical  shoulders  rounded;  sides  gently  convex. 
Whorls  twice  as  high  as  broad;  venter  narrow  and  somewhat  rounded. 

Sides  ornamented  with  strong  folds  in  mature  shell,  nearly  smooth  in  young 
shells.  Surface  of  cast  ornamented  with  fine,  distinct  spiral  lines.  Septa  cemtitic, 
four  serrated  lobes  and  three  rounded  entire  saddles  on  each  side.  The  external  lobe 
is  broad,  divided  by  a  deep  siphonal  saddle.  The  first  lateral  is  twice  as  long  as  the 
external,  and  has  about  four  serrations;  the  second  lateral  is  narrow,  and  the  auxil- 
iary series  consists  of  four  or  five  denticulations,  forming  a  broad  lobe.  The  saddles 
are  all  similar  in  shape  and  broader  than  the  lobes. 

lyimeniiionA  of  the  type  specimen. 

mm. 

Diameter 104 

Height  of  last  whorl 37 

Height  of  last  whorl  from  precwling 30 

Width  c.f  last  whorl 20 

Involution 7 

Width  of  umbilicus 32 

Ilorhfm  and  locality. — In  the  Lower  Triassic  Meekoceras  beds  of  Wood 
Canyon,  Aspen  Ridge.  9  miles  east  of  Soda  Springs,  Idaho.  Found  dissociated 
with  Pucrahtsagectrai^^  Meekoceras  graclUtatis  White,  M.  {Gyronites)  aplanatum 
White,  M,  {K(mhickitei<)  inu^hbachantnn  White. 

Family  CELTITID.E. 

Form  evolute,  discoidal,  laterally  compressed.  Body  chamber  long.  Surface 
ornamented  with  lateral  ribs  or  folds.     Septa  goniatitic  or  ceratitic. 

The    Celtitidie    have    commonly    been    regarded    as    a    subfamily    under   the 
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Tropitidte,  purely  on  account  of  their  lateral  ribs  and  long  body  chamber.  But 
no  member  of  the  Tropitidte  has  yoimg  stages  in  any  way  resembling  Celtites^ 
and  the  characters  on  which  that  reference  was  based  occur  in  other  groups. 
The  Celtitidje  can  not  have  descended  from  the  Glyphioceratidte,  in  which  group 
the  ancestors  of  Troplte^  are  to  be  sought,  but  from  some  member  of  the  Prole- 
canitida?.  The  kinship  of  this  group  with  the  primitive  members  of  the  Ceratitida?, 
Hungaritidoe,  and  Meekoceratidw  is  evident  and  acknowledged  by  all.  Freeh 
probably  had  this  family  in  mind  when  he  included  the  Tropitidse  in  his  suborder 
Ceratitoidea,  and  the  writers  are  of  the  opinion  that  his  reference  was  correct, 
although  the  true  TropitidaB  can  not  have  any  kinship  with  it. 

The  CeltitidjB  are  known  in  the  Permian  of  Asia,  in  the  genus  Xenodlscus; 
in  other  parts  of  the  world  they  are  not  known  below  the  Triassic.  In  America 
they  are  known  in  the  Middle  Triassic  in  the  genera  Xenodiscms  and  Celtitea^ 
and  several  imdescribed  species  of  Cdtites  have  recently  been  found  in  the  Lower 
Triassic  of  Idaho. 

1879.  Xenodiscus  (pars),  Waagen,  Produetus  Limestone  FoseilH:  Salt  Range  Fossils,  vol.  1,  p.  32. 

Mem.  Geol.  Survey  India,  Pal.  Indica,  ser.  13. 
1895.  XenodiscuSj  Waagen,  Fossils  from  the  Ceratite  Formation:  Salt  Range  Fossils,  vol.  2,  p.  161. 

Mem.  Geol.  Survey  India,  Pal.  Indica,  ser.  13. 

1902.  Xenodiacus,  F.  Freeh,  Lethiea  Paja^ozoica,  Bd.  2,  Lieferung  4,  p.  634a. 

1903.  Proceratitesy  E.  Kittl,  Die  Cephalopoden  von  Mud  in  Dalmatien:  Abhandl.  K.-k.  geol.  Reichs- 

anstalt,  Wien,  vol.  20,  p.  28. 
(Not  1886.  Xenodiscasy  Mojsisovics,  Arktische  Triasfaunen,  p.  74.) 

(Not  1895.  Xenodiscusy  Diener,  Cephalopoda  of  the  Muschelkalk,  Himalayan  Fossils,  vol.  2,  pt.  2, 
p.  110.) 

Type, — Xer\4)diMCiVH  plicatim  Waagen,  Salt  Range  Fossils,  vol.  1,  1879,  p.  84, 
PI.  II,  figs.  1,  la,  If. 

Evolute,  discoidal,  little  embracing,  increasing  slowly  in  height,  widely 
umbilicated,  laterally  compressed.  Body  chamber  long.  Lateral  sculpture  strong, 
even  on  inner  whorls,  consisting  of  strong  folds  running  from  the  umbilicus  up 
the  sides.     Venter  abruptly  rounded.     Septa  ceratitic,  lobes  and  saddles  short. 

When  this  genus  was  first  named,  Waagen  placed  it  under  the  Leiostraca,  in 
close  relationship  with  (rymnttes.  Further  study,  however,  convinced  him  that 
this  would  apply  to  one  species  classed  under  Xem>discici<^  which  he  afterwards 
separated  under  the  name  of  Xena^spls  cavhmaria  Waagen.  The  type,  Xenoducus 
pllcafuti^  was  then  classed  under  the  Celtitime,  subfamily  of  the  Tropitida?.  In 
the  meantime  E.   von  Mojsisovics,"  under  the  supposition  that  '"  Cerat!tei<^-  carho- 

<i  Arklif«'hc  Triasfaunen:  Mc'in.  Acad.  imp.  sci.  St.-r<>tersbourg,  s<Sr.  7.  tomo  33,  No.  6,  (1886),  p.  20. 
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narius  was  the  type  of  Xeiwdiscus^  classed  X,  pUcatus  under  the  j^roiip  of  Ceratites 
ohnoletf^  which  he  afterwards  designated  by  the  subgeneric  title  Datmhites,  All 
the  Siberian  8i)ecies  assigned  b}^  Mojsisovics  to  Xenoducus  fall  partly  under 
MeekoceriiH  and  partly  under  JJaimhites,  The  Middle  Triassic  species  classed  by 
Diener  under  Xcnodiscm  belong  to  XencuHpls,  Thus  only  the  type  X,  plicatus 
Waagen  remains  under  this  genus.  It  becomes  therefore  extremely  easy  to 
determine  the  generic  characters.  It  is  not  so  easy  to  determine  the  systematic 
position.  Waagen  considered  it  to  be  intermediate  between  Para<:eltltes  and 
CeltHta^  but  this  view  has  nothing  to  sustain  it.  The  possession  of  a  long  body 
chamber  alone  is  not  sufficient  to  place  this  genus  in  the  Tropitida^,  for  the 
writers  have  demonstrated  that  members  both  of  the  Ptychitidse  and  of  the 
Ceratitidte  may  have  body  chambers  at  least  a  revolution  long. 

Freeh,  in  Letha?a  Geognostica,  Bd.  2,  Lieferung  3,  page  478,  classes  Xeiw- 
discus,  XenaspU^  Hungarites^  and  Otoceras  together  as  subfamily  Xenodiscinro 
under  the  Ceratitoidea.  Leaving  out  the  two  latter  genera  this  is  a  proper 
classification,  for  the  two  former  are  certainly  relat^id  to  the  general  group  of 
ceratitic  ammonites,  either  as  ancestors  or  as  survivals  of  ancestral  types;  while 
irunga rites  and  Otoceras  are  more  specialized,  and  have  no  more  right  to  be 
classed  in  the  ancestral  group  than  GyroniteH  or  Lecanites,  It  is  highly  probable 
that  the  Meekoceratidse,  the  Hungaritidje,  the  Ceratitida?,  and  the  Celtitidae  all 
spi'ang  from  a  common  stock — the  Xenodiscina? — and  that  this  group  took  its  origin 
from  some  primitive  form  like  Paralecanltes.  But  this  diflferentiation  must. have 
taken  place  before  the  upper  Permian,  for  there  we  have  Xeiioducus^  XenaspU^ 
ParalecanHeH^   OtoceroH^  and  Hungarites  all  flourishing  simultaneously. 

Up  to  the  present  time  Xenodi^ctfs  has  been  known  onl}^  from  the  upper 
Permian  of  India;  but  recently  Mr.  H.  W.  Turner  has  found  it  in  the  lower  beds  of 
the  Middle  Triassic,  on  the  Union  Wash,  Inyo  Range,  Inyo  County,  Cal.,  associated 
with  llHmjarHes^  Metat irolttea^  Popatwceras^  Acroch(yrdiceras^  in  beds  supposed  to  be 
the  equivalents  of  the  upper  Ceratite  limestone  of  the  Salt  Range. 

XENODISCnS  BITTITERI  Hyatt  and  Smith,  ip.  nov. 
PI.  XX,  figs.  5-15;  PI.  XXI,  figs.  1-18. 

P^volute,  discoidal,  little  embracing,  and  little  indented  by  the  inner  volutions. 
W^horl  low  and  increasing  slowly  in  height;  sides  flattened,  venter  rather  narrow 
and  highly  arched,  with  indistinct  a})dominal  shoulders.  The  height  of  the  whorl  is 
one-third  of  the  total  diameter  of  the  shell,  the  width  is  two-thirds  of  the  height, 
and  the  indentation  by  the  inner  volution  is  one-tenth  of  the  height.  The  umbilicus 
is  \\\(\o  and  shallow,  being  two-fifths  of  the  entire  diameter  of  the  shell. 
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The  sholl  is  ornamontod  with  distinct  radial  plications  that  begin  on  the  abrupt 
umbilic4il  shoulders  and  run  nearly  straight  up  the  sides,  bending  forward  at  the 
alKioniinal  shoulders.  These  plications  become  faint  on  the  venter  at  maturity,  but 
are  very  distinct  in  the  adolescent  stages;  they  are  accompanied  by  frequent 
constrictions,  which  become  nearly  obsolete  at  diameter  of  20  mm. 

The  specimens  are  usually  too  much  broken  to  show  the  length  of  the  body 
chamber,  but  on  two  specimens  it  was  seen  to  be  about  one  revolution  in  length. 

The  septa  are  ceratitic;  the  external  lobe  is  divided  by  a  short  siphonal  saddle 
into  two  short  slightly  serrated  bmnches;  the  first  lateml  is  longer  and  wider, 
distinctly  sermted;  the  second  lateml  is  similar,  but  much  smaller;  the  auxiliary 
lol>e  is  small  and  undivided,  standing  on  the  umbilical  shoulder.  The  internal  lobes 
on  sist  of  a  goniatitic  antisiphonal,  flanked  by  a  single  internal  lateral  on  each  side. 
The  external  and  internal   saddles  are  rounded,  and   much  wider  than  the  lobes. 

In  the  young  stages  the  lobes  are  goniatitic,  the  whorls  are  low  with  almost 
rectangular  cross  section,  and  the  radial  sculpture  much  stronger  in  proportion  to 
the  size  of  the  shells.  The  septa  make  the  transition  from  the  goniatitic  to  the 
cemtitic  stage  at  the  diameter  of  about  7  mm.  The  adolescent,  unserrated  stage 
probably  corresponds  to  Paraceltltes  Gemmellaro. 

XetwdiacHH  liiftneri  has  a  close  resemblance  to  Daimhites  himalayanu^  Gries- 
bach,  as  figured  by  Diener,"  but  has  the  ribs  more  numerous  than  on  that  species, 
and  they  cross  the  venter,  which  is  unknown  on  any  species  of  Danuhites.  It  has  a 
still  closer  resemblance  to '*/>/;*</ /v7<vv'\'?W*^/wef  Waagen,*  from  the  upper  Ceratite 
limestone  of  the  Salt  Rangi\  Waiigen's  specimen  seems  to  show  a  long  body 
chamlKM%  but  the  inner  whorls  are  described  as  being  smooth,  which  is  not  the 
case  with  AV/i<x/mv/^  lilttnerl.  Certainly  neither  species  has  anything  to  do  with 
DhufntfH* 

In  this  sj>ocies  we  have  a  survival  of  the  Permian  genus  Xefiodiscm  in  the  bot- 
tom of  the  Middle  Triassic,  which  in  iti>elf  is  not  impix)bable,  since  its  kindred  form 
Xrnaapi.^  has  also  Ihhmi  found  in  the  same  horizon  in  Asia. 

I/orhoti  (ftuf  f<H\ffftt/, — In  the  lowest  l>eds  of  the  Middle  Triassic,  Inyo  Range, 
east  side  of  Owens  Valley,  California,  on  the  Union  Wash,  about  a  mile  east  of  the 
Union  Spring,  alK>ut  8(K>  feet  alK>ve  the  Meekoceras  l>eds,  which  occur  on  the  sides 
of  the  same  t^nyon.  This  kK^iIity  is  alxnit  15  miles  southeast  of  Independence. 
This  sjHHMcs  was  first  disi*overed  by  Mr.  H.  W.  Turner.  The  specimenb  figured  in 
this  j>a|vr  wen^  i*i>llected  by  •!.  P.  Smith.  The  specific  name  is  given  in  honor  of 
the  late  Or.  Alexander  Bittner. 


rt v.V|^h*loiK*iU  of  iho  lower  Trms.  Him«lMy«n  FV>!«als.  vol.  2,  pt.  1.  p.  41:   PI.  XIV.  tig.  14.  a.  h.  c:  Mem.  G«ol.  Survey 
^l^lf*^^l?i  irv^m  tht^  iVmlitc  FornMiion:  S«U  Kangt'  Fitsculs,  vol.  i  p.  Si  PI.  X.  tig.  S:  Mem.  i^eol.  Survey  Induu  Pal. 
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OerniH    CKI/riTP:S    Mc>j.-iiH<>vifH. 

1882.   CeUites,  MojsisovicH,  CephalopcMlen  der  Me<literranen  Triasproviiiz:  Abhandl.  K.-k.  peol.  Heichs- 
aiiHtalt,  Wien,  vol  10,  p.  145. 

1892.  Celtites,  Haiier,  Beitr.  Kennt.  Cephalopodeii  der  Triaa  von  Bosnien:  Denkw-br.  K.  Akad.  Wise., 

Wien,  vol.  59,  j)t.  1,  p.  273. 

1893.  ('eltite.%  MoJHisovios,  Cephalopoden  der  Hallstiitter  Kalke:  Ahhandl.  K.-k.  geol.  Reich sanstalt, 

Wien,  vol.  (>,  pt.  2,  p.  346. 

1895.  Cellites,  Waaji^eu,  Fossils  from  the  Ceratite  Formation:   Salt  Range  Fossils,  vol.  2,  p.  69:  Mem. 

Geol.  Survey  India,  Pal.  Indica,  ser.  13. 

7]/pe. — ^"Trar/n/ee7'^f.s''  epolerifie  Mojsisovics  Dolomitriffe  von  Si'idtirol,  1878, 
p.  57;  and  Cephalopoden  der  Mediterranen  Triasprovinz,  1882,  p.  149,  PI.  XXIX, 
fig8.  1  and  2;  PI.  XXXVIII,  fig.  13. 

Whorls  evolute,  little  embracing,  low,  increasing  very  slowly  in  height.  Cross 
section  quadratic,  sides  flattened,  abdominal  shoulders  abruptly  rounded,  venter 
flattened.  Sides  ornamented  with  simple  straight  ribs  that  become  obsolete  at  the 
shoulders.  Fine  spiral  lines  appear  on  the  venters  of  some  species,  and  occasionally 
the  sculpture  crosses  the  venter  in  old  age.  Body  chamber  long.  Septa  goniatitic, 
or  slightly  serrated.  Ventral  lobe  usually  divided,  but  sometimes  undivided.  There 
are  usually  two  laterals  and  an  auxiliary.     Antisiphonal  lobe  undivided. 

CdtlteH  ranges  from  the  bottom  to  the  top  of  the  Triassic.  In  America  it  has 
been  found  in  the  Middle  Triassic  of  the  West  Humboldt  Range  of  Nevada,  one 
species  having  been  described  from  that  place.  Several  undescribed  species  occur 
in  the  Lower  Triassic  of  southeastern  Idaho. 

CELTITES  HALLI  Mojiisovics. 
ri.  XXV,  figs.  4,  4a,  5,  5a,  and  5b;  PI.  LXXV,  figs.  1-5. 

1896.  Dannbites  Halli,  Mojsisovics,  ()l)ertriadischen  Cephalopoden-Faunen  des  Himalaya:  Denkschr. 

K.  Akad.  Wiss.,  Wien,  vol.  63,  p.  124. 
?  1864.   Ooiiintitf.'^  hvridormtuSy  Clabb  (not  Hauer),  (ieol.  Survey  California,  Palaeontology,  vol.  1,  p.  21, 

PI.  Ill,  figs.  6  and  7. 
1877.   Cljfdimiti'H  hnidormtui^,  Meek  (not  Hauer),  U.  8.  Geol.  Explor.  40th  Par.,  vol.  4,  p.  109,  PI.  X, 

figs.  7  and  7a. 

Form  evolute,  discoidal,  laterally  compressed,  widely  umbilicate.  Whorls  low, 
increasing  very  slowly  in  height;  little  embracing  and  little  indented  by  the  inner 
volutions.  The  umbilicus  is  very  wide  and  shallow.  The  height  of  the  whorl  is 
about  one-fourth  of  the  total  diameter  of  the  shell,  the  width  slightly  greater  than 
the  height,  and  the  indentation  about  one-sixth  of  the  height.  The  width  of  the 
umbilicus  is  sliorhtlv  more  than  one-half  of  the  total  diameter  of  the  shell.  The  outer 
whorl  conceals  about  one-third  of  the  next  inner  one.  This  ratio  does  not  hold  good 
for  the  inner  volutions,  which  are  more  evolute  than  the  outer  ones. 
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Surface  ornamented  with  strong  lateral  ribs  which  run  obliquely  forward  from 
the. umbilical  shoulders  and  become  obsolete  high  up  on  the  flanks.  Occasionally 
weak  folds  may  be  observed  crossing  the  venter. 

Septa  consisting  of  a  divided  ventral  lobe  and  two  small  laterals,  all  goniatitic 
except  the  first  lateral  lobe,  which  is  serrated.  Body  chamber  more  than  one  revolu- 
tion in  length. 

This  species  is  more  robust  than  Celtites  ImvidormUcs  Hauer,  with  which  it  was 
compared  by  Gabb  and  Meek,  and  the  accompanying  faunas  are  not  the  same. 

Mojsisovics"  said  that  the  species  described  by  Meek  was  diflferent  specifically 
and  generically  from  Gabb's  '^  Oamatites  Isevidarsatu^^'*'^  and  that  the  former  belonged 
to  Dnnnbites;  accordingly  he  renamed  Meek's  figures  Danvhite^  Hall!.  Recently, 
however,  J.  P.  Smith  has  visited  the  localities  where  both  Meek's  and  Gabb's  speci- 
mens came  from,  and  had  collected  numerous  specimens  at  both  places.  They  are 
probably  identical,  Gabb's  figure  being  based  on  a  shell  somewhat  flattened  by  pres- 
sure. It  must  also  not  be  forgotten  that  Gabb's  drawings  are  often  hardly  more 
than  diagrammatic,  hence  the  basing  of  species  on  his  drawings  alone  can  not  be 
too  strongly  condemned. 

Horizon  and  h)cality, — 'Celtites  Halli  Mojsisovics  was  first  described  from  the 
Humboldt  mining  region  of  Nevada,  exact  locality  not  given,  but  probabl}"  Cotton- 
wood Canyon  in  the  West  Humboldt  Range.  The  United  States  Geological  Explo- 
ration of  the  Fortieth  Parallel  found  it  in  the  Middle  Triassic  Daonella  beds,  of 
Buena  Vista  Canyon,  West  Humlx)ldt  Range.  J.  P.  Smith  (1902)  found  it  to  be 
abundant  in  the  Middle  Triassic  Daonella  beds.  West  Humboldt  Range,  Cottonwood 
Canyon,  and  on  the  divide  between  Troy  Canyon  and  South  Fork  of  American 
Canyon.  In  both  places  it  was  associated  with  Daonella  diihia^  Beyrichites  rotelli- 
forntis.^  Cefratites  humholdtensis^  Anol cites  Whitneyi^  A.  Meeki^  Ceratites  {Gymnoto- 
eera^)  Blakei.,  Loyigoharditeji  nevadanus^  Eutomoceras  Lauhei^  Joannites  Oahhi,^  and 
other  species  charac^teristic  of  the  Middle  Triassic. 

Gabb  also  cites  this  species  from  the  east  side  of  Owens  Valley,  3  miles  north 
of  Owens  Lake;  but  the  Lower  Triassic,  which  occurs  at  that  locality,  has  been  care- 
fully collected  by  J.  P.  Smith  (1900)  and  Celtites  Halli  was  not  found  in  that  fauna, 
although  Danuhites  Strongi  Hyatt  and  Smith,  which  is  very  abundant  in  Inyo 
County,  Cal.,  does  resemble  Celtites  //a/// externally,  diflfering  chiefly  in  its  more 
complex  septa  and  more  robust  whorls.  Gabb  also  cites  C  Halli  from  Eldorado 
Canyon,  near  Dayton,  Nev.,  but  was  in  doubt  as  to  the  identity. 

The  foregoing  description  and  all  the  figures  in  this  paper  are  based  on  speci- 
mens collected  by  J.  P.  Smith  in  the  Middle  Triassic  divide  between  Troy  Canyon 
and  the  South  Fork  of  American  Canyon,  West  Humboldt  Range,  Nevada. 


« Ubertriadischen  Cephalopoden-Faiiiien  des  Himalaya:  Deiikschr.  K.  Akad.  Wiss.,  Wien,  vol.  63  (1896),  p.  124. 
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Family  HUNGARITID.E. 

Forms  involute,  laterally  compressed,  diseoidal,  venter  narrow,  and  surmounted 
by  a  keel.  Septa  ceratitic.  Surface  either  smooth,  or  *  ornamented  with  folds 
or  ribs. 

The  Hungaritidte  have  usually  been  regarded  as  a  subfamily  of  the  Ptychitidse, 
but  differ  from  that  group  in  having  evolute,  diseoidal  young,  while  the  PtyehitidaB 
are  always  subglo))ose  in  the  young  stages.  The  Hungaritida*  have  usually  been 
regarded  as  Leiostraca,  in  spite  of  their  close  resemblance  to  Ceratifes^  but  G.  von 
Arthaber"  has  shown  that  the  group  is  inseparable  from  the  Ceratitoidea. 

The  Hungaritidie  are  known  tirst  from  the  Permian  of  Armenia,  where  they  are 
represented  by  Ilungavltes  and  Otoceras^  both  of  which  genera  occur  also  in  the 
Triassic,  the  former  being  especiall}"  characteristic  of  the  Middle  Triassic!  and  the 
latter  not  being  found  in  later  beds  than  the  very  lowest  horizon  of  the  Triassic.  In 
America  the  family  is  represented  b}'  only  four  genera,  Inyoites  Hyatt  and  Smith  in 
the  Lower  Triassic  and  Hungarites^  Dmgobardites^  and  Eutoinocerds  in  the  Middle 
Triassic. 

OeiiuH  MTJNCt^KITES  IMoj.sisovics. 

1879.  Ifungarites,  Mojsisovics, Vorltiufige  kurze  Uebersicht  der  Ammoniton-(Tattungen,  etc.:  Verhandl. 

K.-k.  geol.  Reichsanstalt,  Wien,  p.  140. 
1882.  IfurKjarites,  Moj^isovics,  Cephalopoden  der  Mediterranen  Tria*»i)rovinz:    Abhandl.  K.-k.  geol. 

Reichpanstalt,  Wien,  vol.  10,  p.  221. 
1886.   Ifungariteiif  Mojsipovics,  Arktische  Triasfaunen :   M^^m.  Acad.  imp.   sci.  St.-P^tersVK)unr,  ser.  7, 

tome  33,  No.  6,  p.  87. 

1896.  Hungarite.%  Mojsisovics,  Ol)ertriadi8chen  Cephalopixlen-Faunen  des  Himalaya:  Deiikschr.   K. 

Akad.  WiH.s.,  Wien,  vol.  63,  p.  669. 

1897.  Huiujaiute^j  Diener,  Cephalopoda  of  the  lower  Trias:   Himalayan  Fossils,  vol.  2,  pt.  1,  p.  150: 

Mem.  (ieol.  Survey  India,  Pal.     Indica,  ser.  15. 

1898.  Hungnriies,  Tomquist,   Neuere  Beitriige  ziir  Geol.    und    Pal.,    Umgebung  von   Recoaro,    &c: 

Zeitschr.  Deiitsch.  geol.  Oesell.,  vol.  50,  p.  653. 
18i)9.  JfiUKjarite^,  Diener,  Mittheilung  Cephalopoden- A rten  aus  der  Trias  des  siidl.  Bakony:  p.  9. 
1900.  IlangarUes,  von  Arthal)er,  Das  jiingere  Paheozoicuni  aus  der  Araxes-Enge  l)ei  Djulfa:   Beitr 

Pal.  und  Geol.  Oesterreich-Ungarns  und  des  Orients,  vol.  12,  p.  220. 
11K)1.   HungaritfSy  F.  Freeh,  Letha?a  Pala^ozoica,  Bd.  2  Lieferung  3,  p.  474. 
1902.  Hfoigaritex,  F.  Freeh,  Letluea  Palteozoica,  Bd.  2,  Lieferung  4,  p  635. 

Ti/p<\  —  '*  Ceratifex'-  Mojsi^ooicHi  Boeckh,  Jahrbuch  K.  ungariachen  geolog. 
Anstalt,  vol.  2,  1873,  p.  150;  also  in  Mojsisovics,  Cephalopoden  der  Mediterranen 
Tria^sprovinz,  1882,  p.  222,  PI.  VII,  fig.  6;  PI.  VIII,  fig.  3. 

Laterally  compressed,  involute,  diseoidal.  Narrow  umbilicus,  inner  whorls 
conceahni.     Whorls    high,  increasing    nipidly  in   height,  and   deeply  indented    by 

('  Ihis  jiiiipere  Pnhtoz<)icum  aus  der  Araxos-Eiigo  bfi  Djiilfu;  Beitr.  Pal.  und  Geol.  Oe-sterreioh-rngams  und  des  Orients, 
vol,  12.  pt.  -1  (1900),  p.  220. 
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th^  inner  whorls.  Abdomen  narrow,  with  sharp  central  keel,  flanked  by  sharp 
aMominal  shoulder  angles  or  secondary  keels.  Sides  nejirly  smooth,  ornamented 
only  with  faint  radial  folds,  which  may  begin  with  umbilical  knots. 

Septa  distinctly  ceratitic,  lobes  all  serrated,  saddles  all  rounded.  The  extenial 
lobe  is  divided  by  a  shallow  siphonal  saddle,  and  besides  this  there  are  two 
principal  laterals,  and  one  or  more  auxiliaries. 

The  shells  are  always  compressed,  never  globose  even  in  youth,  and  hence 
can  not  be  placed  in  the  Ptychitidie,  where  they  have  commonly  been  classed. 
Freeh**  classes  under  the  suborder  Ceratitoidea  the  Ceratitide?,  Meekoceratidae, 
Ptychitidae,  and  Tropitidse.  The  older  ceratites  of  the  Permian,  Xenodiscm^ 
XenciHpis^  Otocerm^  and  lIungariteH  he  classes  together  under  the  subfamily 
Xenodiscinee.  With  the  exclusion  of  the  Ptychitidae  and  the  Tropitidte,  this  is 
the  most  satisfactory  classification  we  have,  for  the  near  relationship  of  the 
Meekoceratidae,  Hungaritidae,  and  Ceratitidae  is  manifest  to  all  that  have  studied 
them,  in  spite  of  the  fact  that  they  have  been  separated  into  two  great  artificial 
divisions,  Trachyostraca  and  Leiostraca.  These  divisions  can  not  be  recognized  in 
the  Lower  Triassic  and  the  Permian,  and  no  doubt  rough-shelled  and  smooth- 
shelled  forms  originated  out  of  the  same  stocks.  Freeh  also  rightly  disregards 
the  length  of  the  body  chamber  in  his  classification,  for  there  can  be  no  doubt 
that  forms  with  long  body  chamber  and  forms  with  short  body  chamber  have  had 
a  common  origin,  and  that  this  character  should  not  be  accorded  prime  importance 
in  taxonomy.  Such  classifications  on  the  basis  of  rough-shelled  or  smooth-shelled, 
longidome  or  brevidome,  can  not  be  biogenetic,  but  have  the  value  merely  of 
convenient  keys  in  identification  of  species. 

The  oldest  species  of  Ilungarites^  IL  Rdddei  Arthaber,*  from  the  upper  Per- 
mian of  Armenia,  is  so  little  specialized  that  a  strict  construction  of  the  generic 
diagnosis  would  not  admit  it,  since  the  external  lobe  is  goniatitic;  there  is  but  a 
single  lateral,  and  the  auxiliary  series  consists  merely  of  a  row  of  serrations,  not 
yet  individualized  into  lobes.  And  this  shows  that  artificial  definitions  of  geneiu 
or  other  groups  can  not  have  a  place  in  an  evolutionary  classification.  The  best 
discussion  of  irungarltes  and  the  associated  genera  is  given  by  Dr.  G.  von  Arthaber 
in  the  work  cited,  in  which  the  relationship  to  Otoceras  and  Ceratites  is  clearly 
stated  and  the  gradual  evolution  of  Ilmujnritea  from  the  Permian  to  the  top  of 
the  Middle  Triassic  is*  shown  in  graphic  form.  HunijanteH  has  also  been  cited  as 
late  as  the  middle  of  the  Upix^r  Triassic,  but  the  later  forms  are  no  longer  char- 
acteristic, and  the  genus  is  most  common  in  the  Muschelkalk,  in  which  formation 

nU'tha*a  (.»cognosti(!a.  B<i.  2.  Lit'iVning  3.  p.  478. 

ft  Das  jiintjort'  Pala-ozoicum  an**  der  Araxes-EiiKc  Iwi  Djiilfa,  in  F.  Freeh  niid  G.  von  Arthahwr.  Ueber  d.is  Palseozoicum 
in  Ilorharnionion  nnd  Persien.  Beitr.  zur  Pal.  un<l  (ieol.  Osterreioh-Ungarns  und  dcH  Orient^  vol.  r2  (1900),  pt.  4,  p. 
2114.  PI.  XVIII.  ligs.  (>-8. 
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it  is  represented  in  America  by  one  species,  Ilwigarites  Yatesl  Hyatt  and  Smith, 
sp.  now,  from  the  lowest  beds  of  the  Middle  Triassic  of  California,  and  by  two 
or  three  doubtful  undescribed  forms. 

HTJHOABITES  TATE8I  Hyatt  and  Smith,  ip.  nov. 
PI.  XX,  figs.   1-4. 

Compressed,  involute,  discoidal,  deeply  embracing,  umbilicus  closed,  concealing 
the  inner  whorls,  which  indent  the  outer  to  two-fifths  of  the  height.  Sides  flat- 
tened, greatest  breadth  a  little  less  than  half  the  height  of  the  whorl  and  at  a 
point  just  above  the  rounded  umbilical  shoulder.  Venter  narrow,  surmounted  by 
a  sharp  central  keel,  flanked  by  sharp  abdominal  shoulder  angles,  above  which 
the  central  keel  rises  distinctly.  Surface  ornamented  with  gently  flexuous  falcate 
ribs  or  folds  and  lines  of  growth,  which   bend  forward   gently  to  the  shoulder 

« 

angles.  Septa  ceratitic,  lobes  all  serrated,  saddles  all  rounded  and  entire;  external 
lobe  short,  divided  by  a  moderately  deep  siphonal  saddle;  first  and  second  lateral 
lobes  deeper;  besides  these  there  is  one  auxiliar}'  on  the  sides  and  another  on 
the  umbilical  shoulder.     Internal  septa  not  seen. 

This  species  nearest  to  //.  Pradoi  Verneuil,  as  figured  by  E.  von  Mojsisovics* 
from  the  Middle  Triassic  of  Spain,  but  is  not  so  highly  sculptured,  has  the 
auxiliarv  series  shorter,  and  has  the  aMomen  narrower  than  on  //.  PradoL 
The  name  is  given  in  honor  of  Dr.  L.  G.  Yates,  in  recognition  of  his  contributions 
to  the  geology  of  California. 

ILn'hini  and  locality, — Ilungarites  Yatesl  was  found  by  H.  W.  Turner  in  the 
Middle  Triassic,  on  the  Union  Wash,  about  one  mile  east  of  the  Union  Spring, 
Inyo  llange,  In\'o  County,  Cal.,  about  15  miles  southeast  of  Independence, 
associated  with  P(ira]>opanoceraA<^  Xenodiscm^  Acrochordicef'aa^  Ceratites^  and 
TiVoliieH,  This  bed  is  about  800  feet  above  the  Meekoceras  beds  of  the  Lower 
Triassic,  which  outcrop  on  the  sides  of  the  same  canyon. 

GreiTUH  P:TJX0M0CERAS  Hyatt. 

1877.   Eutonwceras,  A.  Hyatt,  V.  S.  Geol.  Kxplor.  40th  Par.,  vol.  4,  p.  126. 

(Not  1879.   Etitomoceras,  E.  von  Mojsisovic*,  Vorliiufige  kurze  Uebersicht  der  Ammoniten-Gattungen 

(ler  Mediterranen  und  Juvavischen  Triaa:  Verhandl.  K.-k.  geol.  Reichsanstalt,  Wien,  p.  136.) 
(Not  1893.  EiUomoceraSf  E.  von  Mojsisovics,  Cephalopoden  der  Hallstiitter  Kalke:  Abhandl.  K.-k. 

geol.  Reichsanstalt,  Wien,  vol.  6,  p.  283.) 

■ 

Tf/jfe, — Kntomoceras  Lauhei  Meek,  U.  S.  Geol.  Explor.  40th  Par.,  vol.  6,  p. 
12(),  PI.  X,  figs.  8  and  8a. 


u Ce[»haIop<Mlen  der  Mediterranen  Triasprovinz:  Abhandl.  K.-k,  geol.  Keich.sanstalt,  Wien,  vol.  10,  1882,  p.  225,  PI. 
XXXII.  Hks.  7  and  S;  1»1.  XXXIII.  tigs.  1  and  2. 
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Involute,  discoidal,  laterally  compressed,  with  flattened  sides,  narrow  umbilicus, 
distinct  umbilical  shoulders,  and  narrow  acute  venter,  surmounted  by  a  sharp, 
solid  keel  without  marginal  furrows.  Surface  ornamented  with  radial  dichotomous 
ribs  that  branch  out  from  knots  on  the  umbilical  shoulders,  curve  upward  on 
the  sides,  and  bend  sharply  forward  on  the  shoulders  to  the  keel.  Besides  the 
knots  on  the  umbilical  shoulders,  small  knots  occur  on  the  ribs  at  irregular 
intervals,  not  arranged  in  spiral  lines. 

The  septa  are  ceratitic,  consisting  of  a  divided  ventral  lobe,  two  principal 
laterals,  and  several  smaller  auxiliaries.  The  saddles  are  all  rounded  and  entire, 
while  the  lobes  are  distinctly  serrated.  Internal  septa  unknown.  Length  of 
•body  chamber  unknown.  This  genus  greatly  resembles  Ilan^arite^  Mojsisovics, 
and  differs  from  that  group  chiefly  in  the  distinct  sickle-shaped  ribs,  the  irregular 
knots,  and  the  extremely  high  keel.  It  has  very  probably  developed  out  of 
Ilungariten^  for  its  young  stages  are  almost  identical  with  the  mature  forms  of 
that  genus. 

The  foregoing  description  is  based  partly  on  Meek's  type  specimen,  which 
was  imperfect,  but  chiefly  on  specimens  collect<3d  in  the  West  Humboldt  Range 
by  J.  P.  Smith. 

E.  von  Mojsisovics"  accepted  this  genus  and  assigned  to  it  several  European 
species  from  the  Upper  Triassic  of  the  Hallstatt  region,  Eutomocerm  nandl ingeii4ie 
Hauer,  E.  Thevon  Dittmar,  E,  PUnii  Mojsisovics,  E,  aeutuni  Mojsisovics,  E, 
denudixtum  Mojsisovics,  E.  punetatuin  Mojsisovics,  E,  quhujnepinuiatuia  Mojsis- 
ovics, E,  Sengell  Mojsisovics,  and  E,  Lauras  Mojsisovics.  Not  one  of  these 
species  agrees  with  the  type  E.  Lnuhel  Meek,  all  having  ammonitic  septa  instead 
of  ceratitic,  so  far  as  they  are  known,  and  all  clearly  belonging  to  the  Tropitidfe. 
Mojsisovics's  generic  description  of  EuUnnocevaH  was  based  wholly  on  Annnonltes 
aandlitigensi'i^  Hauer,  and  does  not  apply  at  all  to  Eutomoceras  Lduhei  Meek. 

As  restricted  to  the  type  of  E,  Lnuhel.,  Entoiaoceras  doe.s  not  occur  in  Europe, 
and  is  known  only  in  the  Middle  Triassic  of  Nevada,  where  it  is  represented  by 
E,  Lauhel  Meek,  E.  Dunnl  Smith,  and  one  undescribed  species. 

The  group  '"  Eutomocenti<'^^  mndHngtinse^  which  is  also  well  represented  in 
America,  but  only  in  the  Upper  Triassic,  has  been  renamed  l)y  the  writers 
DhcotroplteH,  These  species  have  no  relationship  with  Eutomoceras.^  but  belong 
to  the  Tropitidas  as  their  ontogeny  clearly  shows.  The  true  Eutonuweras.^  on  the 
other  hand,  belongs  to  the  Ceratitoidea,  and  is  so  closely  allied  to  Ifungmntes 
that  a  separation   of   the    two    is    uncertain.     In    fact,  it    is   not   impossible   that 

"Vorliiuflge  kurze  Uebersicht  der  Ammoniten-Gattungen  der  Mwllterranen  iind  JuvavischenTrias:  Verhandl.  K.-k. 
geol.  Reichsanstalt,  Wien,  p.  136. 

fr  Cephaloixxicu  der  Hallstatter  Kalke:  Abhandl.  K.-k.  geol.  KeichsauHtalt,  Wien,  vol.  6,  pt.  2,  p.  283. 
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IIun^jarHes  is  scarcely  more  than  a  subgenus  of  Eutomoctfraa^  since  the  characters 
of  the  two  are  so  similar,  and  Eutomoci-rua  must  take  precedence  because  it  was 
named  first. 

EUTOMOCERAS  LAUBEI  Meek. 

PI.  LX,  lips.  7-11. 

1877.   Kutomoceraif  Laubei,  F.  B.  Meek,  V.  S.  CJeol.  Explor.  40th  Par.,  vol.  4,  p.  126,  PI.  X,  tigs.  8,  8a. 

Form  involute,  discoidal,  laterally  compressed.  Whorls  high,  and  increasing 
rapidly  in  height,  deeply  embracing,  and  deeply  indented  by  the  inner  whorls. 
Sides  flattened,  sloping  from  the  abrupt  umbilical  shoulders  to  the  distinct  ventral 
angles.  Abdominal  shoulders  narrow  and  angular,  surmounted  by  a  high  sharp 
ventral  keel,  not  bordered  by  marginal  furrows.  The  keel  is  solid  and  shows  on 
the  cast  almost  as  high  as  on  the  shell.  The  umbilicus  is  narrow,  but  open,  with 
the  greatest  wlJth  of  the  w^horl  at  the  umbilical  shoulders. 

Surface  of  shell  and  cast  ornamented  with  ribs  and  knots;  the  ribs  bundle  in 
twos  and  threc^s  on  knots  on  the  umbilical  shoulders,  and  bifurcate  a  second  time  half 
way  up  the  flanks,  bending  sharply  forward  at  the  ix)int  of  bifurcation,  and  extend- 
ing to  the  abdominal  shoulders.  There  are  knots  on  these  ribs  at  irregular  intervals, 
becoming  more  frequent  in  age. 

The  septa  are  ceratitic,  consisting  of  a  short  divided  ventral  lobe,  large  tirst 
latenil,  smaller  second  lateral,  and  three  smaller  auxiliary  lobes,  growing  smaller 
and  simpler  toward  the  umbilicus.  All  the  lobes  are  serrated,  and  all  the  saddles 
rounded  and  entire.     The  internal  septa  are  unknown. 

The  height  of  the  whorl  at  maturity  is  one-half  of  the  totid  diameter  of  the  shell, 
the  width  three-flfths  of  the  height,  and  the  impression  one-fourth  of  the  height. 
The  width  of  the  umbilicus  is  slightly  more  than  one-fifth  of  the  total  diameter  of 
the  shell. 

The  sculpture  resembles  somewhat  that  seen  on  Ilumjarlttit,  with  which  genus 
Eutoiiun'trnx  is  verv  closelv  allied. 

Ilnrhim  and  locality, — KatontorrtufH  Lauht  was  found  by  J.  P.  Smith  in  the 
Middle  Triassic  Daonella  beds,  on  the  divide  between  Trov  Canvon  and  the  South 
Fork  of  American  Canyon,  West  Humboldt  Range,  Nevada,  at  a  point  about  1,000 
feet  above  the  valley  and  4:  miles  south  of  Foltz  post-oflice.  It  was  associated  with 
Ccraf!t(\s  ItmnholdtenMiii  Hyatt  and  Smith,  C,  ;//'/v/</a/n^>r  Mojsisovics,  G yitinotoccrcts 
Blair!  Meek,  lit^rlchitrx  rotelUfonnis  Meek,  Anohltetn  Meeli  Mojsisovics,  Acrocht/t*- 
dicertis  Ifyatti  Meek,  Sageccran  GahJn  Mojsisovics,  LoiKjoharditea  nevadann^  Hyatt 
and  Smith,  Datmella  duhia  Gabb,  and  many  other  species  characteristic  of  the 
Middle  Triassic.     The  figured  specimens  are  in  the  collection  of  J.  P.  Smith.     This 
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species  was  first  discovered  by  the  Geological  Exploration  of  the  Fortieth  Parallel 
at  New  Pass,  in  the  Desatoya  Mountains,  Nevada,  associated  with  Aei'ochm'diceras 
Hyattl  Meek,  and  the  single  imperfect  specimen  found  was  chosen  as  the  type  of  the 
genus  EutomoGeroH, 

1882.  IjongobarditeSf  Mojsisovics,  Oephalopoden  der  Mediterranen  Triaaprovinz:  Abhandl.  K.-k.  geol. 
Reichsanstalt,  Wien,  vol.  10,  p.  184. 

Tj/pe. — Longohardites  hregazzanm  Mojsisovics,  Cephalopoden  der  Mediterranen 
Triasprovinz,  p.  185,  PI.  LII,  figs.  1  and  2. 

Form  involute,  discoidal,  laterally  compressed;  with  high  whorls  and  flattened 
sides.  Umbilicus  closed.  Venter  acute,  with  no  real  keel,  and  without  perceptible 
shoulder  angles.  Surface  ornamented  only  with  striae  of  growth,  destitute  of  ribs, 
knots,  or  constrictions. 

Septa  ceratitic,  consisting  of  an  adventitious  series,  a  lateral  series,  and  an  aux- 
iliary series.  The  adventitious  lobes  are  two  in  number,  increasing  in  size  down  the 
sides;  the  second  adventitious  lobe  being  really  the  first  lateral.  The  third  lobe 
from  the  venter,  or  fii*st  lateral,  is  the  largest,  and  from  then  down  the  sides  the 
lobes  decrease  in  size  and  increase  in  simplicity.  The  auxiliary  lobes  may  be  all 
goniatitic,  or  the  first  one  or  two  may  be  serrated;  they  number  from  three  to  five 
or  six. 

Length  of  body  chamber  unknown. 

Mojsisovics  classed  this  group  with  the  Pinacoceratidae  under  the  subfamily 
Pinacoceratinse.  But  the  affinities  of  the  genus  appear  to  be  rather  with 
Hu7}garites^  from  which  it  diflfers  in  the  possession  of  the  adventitious  lobes  and 
in  lacking  the  shoulder  angles  or  keels. 

This  genus  is  known  only  in  the  upper  part  of  the  Middle  Triassic  and  the 
lower  part  of  the  Upper  Triassic.     Only  two  P^uropean  species  are  known. 

In  America  it  is  known  only  in  the  Middle  Triassic  Daonella  beds  of 
Nevada,  where  it  is  represented  by  a  single  species,  Lmigobardites  nevadanus 
Hj-att  and  Smith. 

L0HOOBABDITE8  KEVADANUS  Hyatt  and  Smith,  ip.  nov. 
PI.  XXV,  ligs.  i:^18;  PI.  LVIII,  figs.  16-20;  PI.  LXXV,  figs.  6-9. 

Form  involute,  discoidal,  latemlly  compressed.  Whorls  narrow,  high,  and 
increasing  rapidly  in  height,  completely  embracing,  and  deeply  indented  by  the 
inner  volutions.  Sides  flattened  convex,  curving  gently  to  the  narrow  venter. 
Umbilical     shoulders   rounded    and     scarcely    perceptible.      Abdominal    shoulders 


-> 
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scarcely  developed,  without  shoulder  angle.  Venter  acute,  forming  a  sort  of 
keel.  The  height  of  the  whorl  is  slightl}'  more  than  half  the  total  diameter  of 
the  shell,  the  width  is  less  than  one-half  of  the  height,  and  the  indentation  is 
about  one-third  of  the  height.     The  umbilicus  is  almost  completely  closed. 

The  surface  of  both  shell  and  cast  is  smooth,  being  ornamented  only  with 
faint  undulations  on  the  shell  panillel  with  the  cross  stria?  of  growth. 

The  septa  are  ceratitic,  the  saddles  all  rounded  and  entire,  and  the  principal 
lobes  are  serrated.  The  external  lobe  is  divided  bv  a  rather  narrow  and  shallow 
siphonal  saddle  into  two  short,  narrow  branches;  the  first  lobe  on  the  side  is 
broader  and  longer.  These  two  may  be  considered  as  the  adventitious  series. 
The  third  lobe  on  the  side  may  be  considered  as  the  first  principal  lateml,  being 
nmch  larger  and  longer  than  the  others.  The  fourth  lobe  is  smaller  than  the 
second  adventitious  lobe,  but  serrated.  The  fifth  is  still  smaller  }>ut  also  serrated. 
The  sixth   is  slightly  })ifid,  and  the  two  remaining  auxiliary  lobes  are  goniatitic. 

In  the  early  adolescent  stage  all  the  lobes  are  goniatitic,  but  they  are  nearly 
as  numerous  as  at  maturitv:  also  even  in  the  earlv  mature  stages  there  is  no 
differentiation  into  an  adventitious  and  a  lateral  series. 

Ijn)<j(fhard!tefi  nemdami^  resembles  Z.  Zi^lgnnfudy!  Boeckh,  as  figured  by 
Mojsisovics,'^  but  is  somewhat  more  robust  than  its  Mediterranean  congener,  has 
fewer  true  auxiliaries  and  more  complex  lobes.  The  close  resemblance  is 
emphasized  by  the  associations  of  the  two  forms,  the  geologic  horizon  being  the 
same  for  each,  and  the  accompanying  faunas  very  closelv  related. 

Horizon  and  locality, — The  geological  survey  of  California,  under  J.  D. 
Whitney,  found  this  species  in  the  Middle  Triassic  of  New  Pass,  Desatoya  Moun- 
tains, Nevada.  A  small  specimen  of  this  was  figured  by  Gabb*  as  the  young  of 
Ceratitis  llaidimjiri  {—  Safjeccras  Gahbi  Mojsisovics),  but  it  has  no  kinship  with 
Sageceras  nor  even  any  resemblance. 

Lougohardites  nevadanus  was  found  by  J.  P.  Smith  in  the  Middle  Triassic 
Daonella  beds  on  the  divide  })etween  Trov  Canvon  and  the  South  Fork  of  Ameri- 
can  Canyon,  i  miles  south  of  Foltz  post-office,  West  Humboldt  Range,  associated 
with  dratites  hutithoIdtenHis^  sp.  nov.,  Anolcites  W/iit?i(gi^  A,  Metki^  Celtites  llalli^ 
Bryriehitex  rotelliformis^  Gyninotocerai<  lihikei^  EatomoaraH  Lauhei^  Sageceras 
Gabhi^  Daonella  duhia^  and  other  characteristic  fossils. 

J.  P.  Smith  also  found  Z.  vevadamiH  near  the  "Lucky  Dog"  mine  in  Cotton- 
wood Canyon,  West  Humboldt  Range  Nevada,  in  the  same  beds,  and  in  the 
same  association. 


'»CephHlop<xU*n  der  Mediterniiien  Triosprovinz:   Ahhandl.  K.-k,  Kt'ol-  Reichsanstult,  Wien,  vol.  10,  p.  185,  PI.  LII, 
fig.  4,  a  ami  b. 

^(ieol.  Survey  California,  Palaeontology,  vol.  1,  PI.  IV,  fig.  9. 
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Q-enixH    INYOITES    Hyatt    and    Smith,   gen.   nov. 

Tj/pe, — Inyoites  fhoeni  Hyatt  and  Smith,  sp.  nov. 

Body  chamber  long,  comprising  an  entire  volution;  form  compressed,  evolute, 
little  embracing;  wide  shallow  umbilicus,  flattened  sides,  acute  venter  with  hi^h 
hollow  keel.  Strong  lateml  ribs  which  run  straight  from  the  umbilical  shoulder 
toward  the  venter. 

Septa  ceratitic,  consisting  of  rounded  entire  saddles  and  serrated  lobes.  The 
external  lol^  is  divided  by  a  siphonal  saddle;  the  two  principal  laterals  are  about 
of  the  same  size  as  the  external,  and  there  is  a  single  serrated  auxiliary.  The 
long  body  chamber,  the  lateral  ribs,  and  the  high  keel  resemble  Eutomoceras^  but 
that  genus  is  involute  and  has  knots  on  the  lateral  ribs. 

This  genus  has  a  certain  resemblance  to  CllnoldbuH  (lemmellaix),  from  the  Permian 
of  Sicih',  but  diflfers  in  its  lateral  sculpture  and  ceratitic  lobes. 

Inyoites  is  classed  with  the  Hungaritida»  on  account  of  its  evolute  form,  ceratitic 
septa,  and  acute  venter:  it  diflfers  from  Ifnngarites  in  the  possession  of  a  long  body 
chamber  and  high  hollow  keel  and  in  lacking  the  abdominal  shoulder  angles.  This 
genus  is  at  present  represented  by  a  single  species  in  the  Lower  Triassic  Meekoceras 
beds  of  the  Inyo  Kange,  In^^o  County,  Cal. 

niTOITES  OWSHI  Hyatt  and  Smith,  ip.  nov. 
PI.  VI,  figs.  1-16;  PI.  LXIX,  figp.  1-9;  PI.  LXXVIIl,  figs.  1-8. 

Laterally  compressed,  evolute,  discoidal.  Whorls  thin,  flattened,  with  acute 
venter  and  high  hollow  keel.  Little  embracing  and  not  deeply  indented  by  the  inner 
volutions.  Umbilicus  wide  and  shallow,  exposing  the  inner  whorls.  The  height  of 
the  whorl  is  twice  the  width  and  about  one-third  of  the  entire  diameter.  The  indenta- 
tion or  involution  is  one-fourth  of  the  height.  The  width  of  the  umbilicus  is  one- 
third  of  the  total  diameter. 

The  surface  is  ornamented  with  fine  strong  lateral  ribs  that  run  from  the 
umbilicus  straight  up  the  sides  and  disappear  below  the  base  of  the  keel,  and  also 
with  fine  straight  radial  stri*  that  run  higher  up  on  the  sides  than  the  ribs. 

The  septa  are  ceratitic,  saddles  all  rounded  and  entire,  lobes  all  distinctly  serrated. 
The  external  lobe  is  divided  by  a  small  siphonal  saddle,  the  first  and  second  laterals 
are  of  about  the  same  size  as  the  external;  the  auxiliary  lobe  is  smaller,  but  still 
serrated.     The  body  chamber  is  long,  at  least  one  revolution. 

The  young  of  this  species  are  robust,  with  low  evolute  whorls,  and  coarse  lateral 
ribs. 

Iforhon  and  locality. — Inyoites  Owen!  was  found  by  Dr.  C.  D.  Walcott  in  the 
Lower  Triassic  Meekoceras  beds  of  the  Inyo  Range,  Inyo  County,  Cal.,  on  the  old 
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McAboy  trail,  li  miles  above  the  Union  Spring,  east  side  of  Owens  Vane3%  and 
about  3  miles  east  of  the  Reward  mill.  This  locality  is  about  15  miles  southeast  of 
Independence.  This  species  was  associated  with  MeekoceniH  graeilitath^  M.  wush- 
hachanum^  M,  ajylanatunK  PsendoHageceraH  intermontanxtm ^  and  many  other  forms 
characteristic  of  the  Lower  Triassic. 

Family  MEEKOCERATID.E. 

Form  laterally  compressed,  discoidal,  evolute  in  the  primitive  genera,  involute 
in  more  specialized  groups.  Surface  smooth  or  ornamented  with  weak  folds,  more 
mrely  with  distinct  ribs.  Body  chamber  short.  Septa  goniatitic  or  ceratitic, 
becoming  slightly  ammonitic  in  a  few  species.  The  Meekoceratida?  have  commonly 
been  regarded  as  a  subfamily  under  the  Pt^'chitidae,  but  they  differ  from  the  latter 
group  in  their  more  compressed  form  and  evolute  discoidal  young,  which  resemble 
the  genus  LecanHes^  the  probable  radicle  of  the  family. 

W.  Waagen"  was  the  first  to  class  this  group  as  an  independent  family,  on 
account  of  the  large  number  of  genera  or  subgenera  in  it,  and  the  evident  phylo- 
genetic  relationship  }>etw^een  them.  This  family,  as  Waagen  defines  it,  is  the 
most  homogeneous  among  Triassic  ammonites,  the  most  perfect  gradation  existing 
between  the  genera  composing  it,  so  much  so  that  Diener  has  regarded  all  the 
Meekoceratidte  as  l>elonging  to  the  genus  MeekoceraK  with  the  exception  of 
Lecan!teH  and  Kymatltes, 

The  Meekoceratida?  are  composed  of  Lecajiites^  Kymatltes^  Parahjruatli^s^ 
MeeJcocern-s  (with  the  subgenera  Gyronitea^  KonincMtes^  and  Prumolifhuis)^  Kln^ites^ 
Aspldltea^  and  Beyrlchltei^^  all  occurring  in  the  Lower  Triassic,  except  BeyrichiteH^ 
and  all  confined  to  that  division  except  LeeantteH^  which  is  also  found  in  the 
Upper  Triassic  of  the  Alps,  and  Meeh/cenhs^  which  is  found  rarely  in  the  Middle 
Triassic.  Beyrichitea  is  characteristic  of  the  Middle  Triassic  of  the  Alps,  India, 
and  America.  The  Meekoceratidir  are  characteristic  of  the  Lower  Triassic  of 
western  America,  Siberia,  and  India,  and,  with  the  exception  of  Beyrichiters  and 
Lrran!f<s^  are  scarcely  known  outside  of  these  regions. 

Freeh'*  has  recently  proposed  to  abandon  altogether  the  family  Meekocera- 
tida^  and  the  genus  Meeioeeras^  dividing  the  species  assigned  to  this  group  between 
Prioiiolohna^  Ophiceran^  and  Asjyidites.  But  this  is  not  in  accordance  with  the  rules 
of  priority  nor  with  the  relationships  of  the  species  concerned. 

n  F<)s>ilM   from  the  Cenitite  Formation:  Salt  Ranpe  Fossils,  vol.  2  (1896),  p.  236:  Mem.  Geol.  Survey  India.  Pal. 
Indicii.  scr.  13. 

'•Ix'thjwi  rala'ozoica.  Bd.  2.  Lieferung  4,  p.  630. 
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O-enuH  PAKALKCANrrKS  Diener. 

1897.  ParcUecanites,  C.  Diener,  8itzung8l)er.  K.  Akad.  Wia*.,  Wien,  vol.  106,  p.  66. 
1901.  Paraceitites  (pare),  Freeh,  I^etha'a  Pala?ozoica,  Bd.  2,  Lieferung  3,  p.  552. 

1901.  ParalecaniteSf  C.  Diener,  Ueber  die  syetematische    Stellung  der  Ammoniten  des  Hiidalpinen 
Bellerophonkalkes:  Centralblatt  fiir  Min.  Geol.  und  Pal.,  1901,  No.  14,  p.  436. 

Type. — Paralecatnte«  sextenAiH  Diener. 

This  genus,  which  up  to  the  present  has  been  represented  by  a  single  species, 
is  characterized  by  its  evolute,  little  embracing,  low  whorls,  wide  umbilicus,  almost 
total  absence  of  sculpture,  and  goniatitic  septa.  The  ventml  lobe  is  divided,  and 
there  is  but  a  single  lateral,  with  no  auxiliary  lobe.  The  internal  lobes  are 
unknown  on  the  tyjje,  but  presumably  would  consist  of  an  antisiphonal  lobe 
flanked  by  an  internal  lateral,  as  this  is  the  case  with  all  primitive  ammonites  of 
this  group. 

These  characters  agree  in  all  essentials  with  the  genus  Lecanites  Mojsisovics, 
except  in  the  absence  of  the  auxiliar>'  lobe,  and  Diener  regards  l\tmlecaniteii  as  the 
stock  from  which  sprang  Leeanittii  and  the  Meekoceratida*. 

Freeh"  regards  Parah'.vdnites  as  synonymous  with  Pamceltites  Gemellaro,  dis- 
regarding the  sculpture  and  the  shape  of  the  external  lobe  in  the  latter  genus, 
which  apparently  is  more  closely  related  to   Celtltts, 

Occurrence, — ParnlecaniteH  is  known,  up  to  this  time,  only  from  the  Permian  of 
the  Alps,  but  a  species  agreeing  in  all  essentials  with  the  generic  chai*acters  of  the 
tj'pe  has  been  found  in  the  Lower  Triassic  Meekoceras  beds  of  southeastern  Idaho, 
associated  with  a  typical  Lower  Triassic  fauna.  It  is  therefore  to  be  regarded  as  a 
survival  of  an  ancestral  type. 

PARALECANITE8  ABHOLDI  Hyatt  and  Smith,  ip.  nov. 
PI.  LXIV,  ligj?.  1-16;  PI.  LXXVII,  tigs.  9-12. 

Form  evolute:  whorls  subquadratic  in  cross  section,  slighth'  higher  than  wide, 
low  and  increasing  very  slowly  in  height;  little  embracing,  and  scarcely  indented  b}' 
the  inner  whorls.  The  sides  and  venter  are  flattened,  the  umbilical  shoulders  are 
rounded,  and  the  v(?ntral  shoulders  subangular,  this  character  being  more  pro- 
nounced in  the  late  adolescent  stages  than  at  maturity. 

The  umbilicus  is  very  wide  and  shallow,  being  nearly  one-half  of  the  entire 
diameter  of  the  shell. 

The  septa  are  goniatitic,  consisting  of  a  divided  venti-al  lobe,  a  large  first  lateral 
lobe,  and  a  small  second  lateral  ju.st  al>ove  the  umbilical  shoulder.  There  is  no 
auxiliary  IoIk^,  but  the  internal  lateral  is  visible,  on  account  of  the  evolution  of 
the  shell,  outside  the  umbilical  suture.     The  antisiphonal  lol>e  is  long  and  divided. 

a  Die  Dyuii:  Letha'a  Palarozoica,  Bd.  2,  Lieferung  3  (19UI  >.  p.  478. 
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The  septa  are  exactly  like  those  of  Lecanites  except  in  the  lack  of  an  auxiliary 
lobe,  there  bein^  only  eight  lobes  in  ParalecaniUs  and  ten  in  Leeanites, 

The  surface  at  maturity  is  nearly  smooth,  ornamented  onl}^  with  nearly  obsolete 
low  mdial  folds.  In  earl}'^  youth,  up  to  a  diameter  of  about  5  mm.  the  folds  are 
much  stronger,  and  the  cast  is  marked  with  distinct  constrictions  that  run  from  the 
umbilicus  across  the  venter.  At  this  stage,  also,  the  cross  section  of  the  whorl  is 
rounded  instead  of  subquadratic,  and,  the  ventml  lobe  was  undivided,  the  division 
taking  place  at  a  diameter  of  a  little  more  than  5  mm. 

This  early  adolescent  stage  of  Pamhcanites  is  like  that  of  Xenodisciis,  as 
described  and  figured  in  this  paper,  and  the  mature  form  is  veiy  like  the  larval 
stages  of  Meekoceras,  This  points  to  Paralecanites  as  the  radicle  of  the  Meeko- 
ceratidie,  which  family  must  have  developed  in  the  Permian,  for  highly  specialized 
representatives  are  known  at  the  very  bottom  of  the  Triassic,  and,  indeed,  in  a 
formation  considered  by  some  authorities  to  be  upper  Permian.  Paralecanites 
Arnoldl  can  not,  therefore,  be  the  radicle,  but  is  merely  a  little  modified  survival  of 
the  ancestral  form. 

It  is  highly  probable  that  Paralecanites^  or  some  similar  form,  was  the  family 
radicle,  not  onlv  of  the  Meekoceratida},  but  also  of  all  the  true  Ceratitoidea.  It  is 
is  also  probable  that  this  form  came  directh'  from  the  earlier  Paleozoic  genus 
Prohcanlics,  This  would  make  the  Ceratitoidea  descendants  of  the  direct  line  of 
Prolecanitida*,  while  Medlicottia  and  its  allies  are  descended  from  a  side  branch  of 
the  same  stock. 

Horizon  and  locality, — Meekoceras  }>eds.  Lower  Triassic,  Wood  Canyon,  Aspen 
Ridge,  i*  miles  east  of  Soda  Springs,  Idaho,  associated  with  Medocer^as  gracill- 
tatliS,  Jf,  ntuxhhachanani^  M,  aplanatani^  P^cudomagcceraf't  Intcrjnontanant^  Ileden- 
stroenila  Koxsn^atl^  Cordlllerltes  angulataH^  Paranannlteti  a^penensis^  Fleuklngitti< 
Rumdll^  and  man}'  other  forms  characteristic  of  the  Lower  Triassic.  The  specific 
name  is  given  in  honor  of  Dr.  Ralph  Arnold,  of  the  United  Stiites  Geological 
Survey. 

1882.   JAdiitites,   MojiJisovics,   Cephaloixjileu   der    MtHliterranen   Triasprovinz:    Abhandl.   K.-k.  geol. 

Koic-hsanstalt,  Wien,  vol.  10,  p.  199. 
1895.  JAcanitefiy   Waageii,   Fospila  from  the  Ceratite  Formation:  Salt  Range  Fonsili?,   vol.   2,   j>.   275: 

Mem.  (leol.  Survey  India,  Pal.  Indiea,  ner.  12. 
1897.   I^canitesy  Diener,  Cephalopoda  of  the  lower  Trias.:    Himalayan  Fossils,   vol.  2,  pt.  1,  j).  146: 

Mem.  (ieol.  Survey  India,  Pal.  Indiea,  ser.  15. 
1902.   Ltranitriiy  F.  Frwh,  Letluea  Palteozoiea,  Bd.  2,  Lieferung  4,  p.  6S4. 

Type, — '*  dndlles'^-  ghnicm  Muenster,  Neues  Jahrbuch  fiir  Mineralogie,  1834, 
p.  11,  PI.  I,  fig.  1:  also  in  E.  von  Mojsisovics,  Cephalopoden  der  Mediteri*anen 
Triasprovinz,  p.  200,  PI.  XXX,  figs.  l-tJ;  PI.  Llll,  fig.  14. 
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Evolute,  discoidal;  little  embracing  whorls,  laterally  flattened,  and  higher  than 
wide.  Wide  umbilicus,  whorls  increasing  slowly  in  height.  Abdomen  narrow, 
either  flattened  or  rounded. 

Surface  smooth,  or  sculptured  with  radial  folds.  Body  chamber  short,  not 
more  than  one-half  revolution. 

Septa  goniatitic,  lobes  and  saddles  all  entire.  The  external  lobe  is  always  divided 
by  a  siphonal  saddle.  There  are  always  two  lateral  lobes  present  and  often  a  small 
auxiliarv. 

The  form  and  septa  are  exactly  like  Oyronltes  Waagen,  except  that  the  lobes 
are  never  serrated  and  the  whorls  are  a  little  more  evolute  than  most  species  of 
Gyron  Itt's, 

LecanltcH  is  known  in  the  Lower  Triassic  of  India  and  California,  in  the  Middle 
Triassic  of  Nevada,  and  in  the  Upper  Triassic  of  the  Alps. 

LECAKITE8  KHECHTI  Hyatt  and  Smith,  ip.  nov. 
PI.  IX,  figs.  11-16. 

Evolute,  discoidal,  laterally  compressed,  wide  shallow  umbilicus;  sides  flattened, 
umbilical  shoulders  broadlv  rounded;  venter  rather  broad  and  rounded  so  that  thei*e 
are  no  distinct  alKlominal  shoulders.  Whorls  increasing  slowly  in  height  and  little 
embracing,  concealing  only  about  one-third  of  the  inner  volution  and  being  indented 
to  only  one-sixth  of  the  height  by  it.  The  width  of  the  whorl  is  nearly  three-fourths 
of  the  height. 

Surface  smooth,  only  casts  being  known,  showing  no  ribs  nor  folds. 

Septa  goniatitic,  external  lobe  divided  into  two  narrow  short  branches,  which 
fall  on  the  alxlominal  shoulders;  first  lateral  longer  and  much  broader;  second  lateral 
nearlv  as  broad  as  the  first,  but  much  shorter.  Auxiliarv  lobe  lackin&f  entirelv. 
Internal  septa  consisting  of  a  long  antisiphonal  lobe  and  a  short  shallow  lateral,  just 
inside  the  umbilical  suture.  The  form  and  septa  are  exactly  like  those  of  the  young 
of  2IeehK\'raH  aplanattim^  but  the  lobes  of  Meihoceras  become  serrated  at  a  very  early 
adolescent  stage,  while  those  of  LacaniteH  remain  goniatitic. 

Ltvanttts  Kntchtl  lielongs  to  the  group  of  L,  (jangeticiof  de  Koninck,  charac- 
terized by  the  possession  of  rounded  instead  of  angular  and  flattened  venters,  and  in 
shap<»  it  is  most  nearly  related  to  the  Indian  Salt  Kangc  s|)ecies,  but  ditfers  in  lacking 
the  auxiliary  lobe  and  not  having  any  varices  on  the  shell. 

L,  Knccht!  also  resem})les  L,  ghmctia  Muenster,  the  type  of  the  genus,  but  is 
.>omewhat  more  evolute  than  that  species,  and  lacks  the  auxiliarv,  which  is  present 
on  the  type  sp(M*ies. 

Then*  are  in  the  Lower  Triassic  of  America  several  species  of  Meekoct-ras 
{(jyrou'ifjyi)  that  agree  rlosely  with  this  species  of  Lec<tn!te>t^  except  that  they  possess 
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ceratitie  lobes,  and  thus  are  more  highly  developed,  either  out  of  it  or  some  similar 
member  of  the  same  ^enus. 

If(fr!zon  and  local !iif, — LtcayiittH  Knechti  viSi^  found  by  J.  P.  Smith  in  the  Lower 
Triassic  Meekoceras  beds  of  the  Inyo  Range,  Inyo  County,  Cal., on  the  Union  Wash, 
about  1^  miles  east  of  the  Union  Spring,  about  15  miles  southeast  of  Independence. 
It  was  associated  with  Meehfcena*  gracilitatin  White,  J/,  aphmatum  White,  J/. 
vimshhachanuhi  White,  and  man}'  other  characteristic  species  of  the  Lower  Triassic. 
The  specific  name  is  given  in  honor  of  Mr.  C.  E.  Knecht,  who  assisted  in  collecting 
this  fauna. 

lielatire  dbneiisioiu  of  the  type. 

Diameter 10(1 

Height  of  last  whorl 35 

Height  of  last  whorl  from  preceding 30 

Width  of  last  whorl '. 26 

Width  of  umbilicus 39 

Involution 5 

Actual  diameter  of  the  tyi>e  specimen  80  mm. 

LECAKITSS  VOODESI  Hyatt  and  Smith,  ip.  nov. 
PI.  LX,  tigs.  12-22;  PI.  LXXV,  figs.  10-13. 

Shell  evolute,  discoidal,  lateralh'  compressed,  not  deeply  embracing  and  not 
deeply  indented  b}-  the  inner  whorls.  Whorl  low  and  increasing  slowly  in  height, 
concealing  about  two-fifths  of  the  inner  volution,  and  being  indented  to  about  one- 
sixth  of  its  height  by  that  volution.  Umbilicus  wide  and  shallow,  somewhat  more 
than  one- third  of  the  entire  diameter  of  the  shell. 

The  surface  of  both  shell  and  cast  is  ornamented  with  rather  coarse  um))ilical 
ribs,  which  bend  forward  and  reach  about  halfwaj^  up  the  flanks,  but  become  obsolete 
before  the  alxlominal  shoulder  is  reached.  At  maturity  these  ribs  become  finer  and 
sigmoidal  in  curvature,  reaching  to  the  ventral  shoulders. 

Length  of  body  chamber  at  least  three-quarters  of  a  revolution.  Septa  goniatitic, 
lobes  and  saddles  all  rounded  and  entire.  The  ventral  lobe  is  short,  divided  by  a 
shallow  siphonal  saddle;  the  firvst  lateml  lobe  is  deep  and  wide;  the  second  lateral 
small  and  shallow.  The  first  and  second  lateral  saddles  are  large,  almost  equal  in 
size,  and  broadly  rounded.  The  internal  septa  consist  of  a  large  undivided  antisi- 
phonal  lobe,  flanked  b}^  a  smaller  internal  lateral  on  each  side. 

In  the  young  stages  the  whorl  is  more  robust,  and  the  sculpture  propoitionally 
stronger,  so  that  the  young  shell  bears  some  resem))lance  to  Dhuirite^^  but  it  never 
has  anv  of  the  umbilical  knots  which  DinaritoH  is  said  alwavs  to  have.  Even  in  vouth 
Leraiirtrs  Vo(/dc^^/  is  more  compressed  latenilly  than  any  species  of  Dinar ite>i.  The 
characters  all  point  to  the  Meekocei'atida*  rather  than  to  be  the  Ceratitidte. 
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IHe^er.  &>  >bi>wrxi  on  PL  LXXV.  ti^  ll-i:^  wfaere  a  jonn?  spmami  in  this 
of  ^TV^vth  >b(>v>  tbf  follovitt^  diiDm>ktts: 


cii.  ■:€  iKC  "•bcc- !.•£ 

irr.-irrTi  4L *'J^ 


At  tnis  ?4a^si^  the  vbori  i>  very  lov.  aa^i  ^oeti^  is  ^n>(^  ^^^etkn.  aod  tbe 
<itpct  jur^  exactly  like  tiK^?«?  of  /•jr»j*r*.-»rAir>**. 

ff-Tfi'^  :.'%-#  ->  •c'a-V-7^.  —  ZrOLf/si»*V-'i.  F#>i>»*"  w^k*  focM  br  J.  P.  >fmtii  in  the 
Mkidle  Trtis>ic  Dsftooelb  Iwds.  oo  the  iiiide  Vtwe«i  Tror  Cacroc  ai»i  the  S.xith 
Fort   of    AiDerican   iacroc.    West    Huii:'»tit    Rarq^r*    Ner^ia.    ^?t4:«iraie«i    with 

irAi'*.-^*,  J*'  .f'.i  -r*--.  *i>i  aanr  o*ber  sp^-^ies  •*bir*rter&?tie  of  t£^  Midiie 
Tria^K-.  Tbe  ii^jine*i  >pievi!isea>  an?  :a  ibe  ^-v-iiectS-.c  •>!  J.  P.  ^C2ith.  The 
sj^e^^ito^*  name  i^  irivec  in  houor  of  tV-i.  A.  W.  Vo^iesw  U.  >-  Aray.  in  r^x^ritSoo 
of  his  >er\  kv^  lo  CaliforBJaa  pasr-i>ctokvT, 


•—I     jfcZ.-:  r^v^    "^-nr    Trrr .   t.».    11.  ;c-   I.  r.   III. 
:»«r.   _¥--t  •-—'.»     i.ttiTs  .  M.jscs^.-^.v.-rsw  AHtiiyvirr  ryraBCiirTgii     Mn^i^   A -:^   "^»r    ?*'L  ^c-5V^Krs:•  arx. 


S.r  I'*'*^".     1.   V  .--'.•.    I'»r*:»tr    H  7;fc»7:ki   F.^«_s^   '    u  i.   ?t  i   ^.  ^r    X-oj.   •.^.u    tNtrfvr    Tt.*^ 
1-1.    ?•"•      ."xii'.n.;!    *.r*i    >:i      S:  ^r     ■    ..    "      ..    ;4*r 
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Type, — Meekoceras  gracilitatis  White,  Fossils  of  the  Jura-Trias  of  southeastern 
Idaho,  1879,  p.  Ill,  and  Contributions  to  Invertebrate  Palteontolog}',  No.  5,  1880, 
p.  112,  PI.  XXXI,  fig.  2,  a-d. 

Form  compressed,  discoidal,  involute  or  evolute,  sides  flattened;  venter  narrow, 
either  flattenexi  or  rounded,  no  keels  nor  furrows;  umbilicus  narrow  or  wide.  Bodj" 
chamber  short.  Surface  smooth,  or  ornamented  with  lateral  folds;  no  tubercles, 
spines,  nor  spiral  ridges.  Septa  ceratitic,  with  rounded  entire  saddles  and  serrated 
lobes.  The  external  lobe  is  short  and  divided  by  a  siphonal  saddle;  the  two  lateral 
lobes  are  longer,  and  there  is  an  auxiliary  series  present  in  most  forms,  consisting 
either  of  a  single  lobe  (serrated  or  goniatitic),  or  of  a  series  of  denticulations,  some 
of  which  may  be  partl}^  individualized  into  lobes.  The  internal  septa  consist  of  a 
divided  antisiphonal  lobe,  flanked  by  a  single  lateml,  although  in  some  cases  there 
mav  be  internal  auxiliaries. 

Perhaps  no  other  genus  of  ammonites  has  been  so  variousl}'  treated  as  Meeko- 
ceva^^  for  the  reason  that  it  is  very  variable,  and  also  because  in  the  first  description 
no  tj'pe  was  expressly  given,  and  three  species,  differing  in  essential  respects,  were 
simultaneously  descril)ed,  Meekoceras  aplanatum  White,  M,  vnishhachanujh  White, 
and  M.  (jracilltatis  White,  in  the  order  given.  But  in  the  diagnosis  of  the  genus, 
Hyatt  first  mentions  M,  gracilitatis.  Thus,  according  to  usage,  either  M,  aplanatum 
or  3/.  gracilUatw  might  be  chosen  as  the  type.  Of  these  the  latter  alone  agrees 
with  the  generic  diagnosis,  since  it  has  the  fourth  lobe  as  an  auxiliary  series  of 
denticulations,  and  does  not  have  a  distinct  saddle  between  this  lobe  and  the  umbilical 
suture. 

Besides  the  three  species  mentioned,  Hyatt  also  included  in  his  generic  diagnosis 
previously  described  species  that  have  since  been  assigned  to  Balatonites^  Hungarites^ 
XenaspiH^  and  Cdtites^  which  clearly  have  no  relationship  to  the  typical  members  of 
the  genus.  The  writers  regard  all  forms  that  agree  with  any  one  of  the  three 
species,  M,  aplanaUnn^  M.  viuMjachanum^  or  M,  gvacilitatis^  as  belonging  to  Meeko- 
ceran  in  the  broader  sense. 

Mojsisovics^'  was  the  next  to  treat  of  this  genus,  in  which  he  included  a  number 
of  forms  now  assigned  to  Proptychltes  and  Beyrichites^  thus  giving  2feeko€ems  an 
unwarranted  extension  beyond  the  limits  assigned  by  Hyatt.  In  a  later  paper 
Mojsisovics*  still  further  extended  the  genus  in  one  direction  to  take  in  forms  now 
assigned  to  Iled^istnemm^  but  limited  it  on  the  other  to  involute  forms.  All  evolute, 
open-coiled  forms  were  assigned  along  with  M,  aplariatum  to  Xenodiscus  Waagen, 
although  Mojsisovics  confessed  that  this  was  purely  because  Xenodiscus  seemed  to 
be  the  ancestor  of  Gymnites,  None  of  the  forms  assigned  }>y  Mojsisovics  to  Xeixo- 
discfhs  agree  with  W  aagen's  genus,  and  they  are  no  longer  classed  with  it. 

«« Ccphalopoden  der  Mediteiranen  Triasprovinz   Abhandl.  K.-k.  geol.  Reichsanstalt,  Wlen,  vol.  10,  1882,  p.  213. 
b  Arktische  Triasfaunen,  M^m.  Acad.  imp.  sci.  St.-Polerebourg,  s6r.  7,  tome  33,  No.  6,  1886,  p.  79. 
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limits  of  the  group.  Three  American  species  were  fully  described  and  figured,  and 
one  of  the  three  was  certainly  the  type.**  The  fact  that  later  writers  have  extended 
the  genus  MeeJcoceran  to  take  in  heterogeneous  elements  does  not  invalidate  it. 
If  any  such  rule  in  nomenclature  should  be  accepted  almost  every  genus  of 
ammonites  would  be  thrown  out  and  new  names  substihited. 

As  restricted  in  this  paper,  Meekoceras  is  entirely  confined  to  the  Lower  Triassic, 
in  which  horizon  it  is  very  abundant  in  California,  Idaho,  India,  and  Siberia. 

This  genus  is  represented  in  America  by  Meekoceraa  graclUtatis^  and  by  a  large 
number  of  undescribed  forms. 

KEEKOCESAS  OBACUITATIS  White. 

PI.  XII,  figs.  1-13;  PL  XIII,  figs.  1-18;  PI.  LXX,  figs.  4-7;  PI.  XIV,  figs.  1-8. 

1879.  Meekoceras  graciHtat'tHy  White,  U.  S.  Geol.  and  Geog.  Surv.  Terr.,  vol.  5,  p.  114. 

1880.  }feekoceras  gracllitath,  White,  U.  S.  Geol.  and  Geog.  Surv.  Terr.,  vol.  12,  pt.  1,  p.  115,  PI.  XXXI, 

fig.  2  a-d. 

1902.  Priimolobnif  grariiitaiin,  F.  Freeh,  Lethiea  Palteozoiea,  Bd.  2,  Lieferung  4,  p.  631,  fig.  a. 

1904.  Meekoceras  grariUtati^,  J.  P.  Smith,  The  Comparative  Stratigraphy  of  the  Marine  Trias  of 
Western  America:  PrcK\  California  Acad.  Sci.,  3d  ser.,  vol.  1,  p.  370,  PI.  XLII,  tigs.  1-4;  PI. 
XLI II,  figs.  3  and  4. 

Shell  compressed,  involute,  discoidal,  deeply  embmcing,  outer  whorl  concealing 
three-fourths  of  the  inner,  and  being  indented  to  one-third  of  its  height  by  the  inner 
whorl. 

Umbilicus  narrow  but  open  and  rather  shallow,  the  width  being  about  one-sixth 
of  the  diameter  of  the  shell.  The  whorl  increases  rather  i-apidly  in  height,  the 
altitude  being  slightly  more  than  twice  the  breadth  of  the  whorl,  and  one-half  of 
the  total  diameter.  The  sides  are  gently  convex,  from  the  abiaiptly  rounded 
um!)ilical  shoulder;  the  greatest  thickness  of  the  whorl  lies  at  a  point  even  with  the 
top  of  the  inner  whorl,  thus  giving  a  lenticular  appearance  to  the  shell.  Venter 
flattened,  biangular,  with  broad  flat  space  and  sharp  adominal  shoulder  angles. 

Surface  ornamented  with  low  folds  and  radial  stria*  of  growth,  which  in  age 
cross  the  venter  in  faint  corrugations.     No  true  ribs  nor  spines  are  ever  present. 

Septa  ceratitic,  saddles  all  rounded  and  entire,  lobes  all  serrated.  Ventral 
short,  divided  by  a  broad,  shallow  siphonal  saddle;  first  lateral  broad  and  deeper; 
second  lateral  narrow  as  the  ventral;  auxiliary  series  consisting  of  a  short,  straight 
row  of  denticulations  following  the  third  lateral  saddle,  forming  merely  an 
unindividualized  lobe,  which,  however,  is  sharply  distinguished  from  the  saddle. 
The  inner  septa  consist  of  a  rather  short  divided  antisiphonal  lobe,  with  a  single 
lateral. 

"  Pmfessor  Ilyutt  toM  Mr.  Smith  in  June,  1900,  that  ho  had  reKarded  Merkfteera$  ffracilitatii*  a.-*  the  type  of  the  genus. 
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The  3'oung  shells  are  much  more  involute  than  mature  forms,  the  umbilicus 
growing  wider  with  age,  and  the  whorls  less  deeply  embracing.  The  relative 
width  of  the  umbilicus,  however,  seems  to  be  variable,  also  the  abruptness  or 
roundness  of  the  umbilical  shoulders.  Diener^  thinks  that  White  has  confused 
two  species  in  his  figures  of  JBT.  graxdlitatis^  and  that  PI.  XXXI,  fig.  2  b,  in 
White's  paper  represents  a  different  species  from  2  a.  But  the  difference  lies 
rather  in  the  drawing  than  in  the  original  specimens.  The  septa  on  White's 
original  are  as  in  PI.  XXXI,  fig.  2  d,  of  White's  paper,  except  that  the  denticu- 
lations  are  not  sufficiently  strongly  marked  in  the  drawing,  and  the  innermost 
saddle  is  more  sharply  defined  from  the  auxiliary  denticulations  than  in  the 
figure.  In  some  unfigured  specimens,  however,  there  does  not  seem  to  be  any 
separation  at  all  of  the  saddle  and  the  auxiliary  series.  These  specimens  in  all 
other  respects  seem  to  belong  to  M,  gracUitatis^  and  were  probably  the  cause  of 
the  ambiguities  in  Hyatt's  and  White's  descriptions.  These  forms  would  fall 
under  Waagen's  genus  KlngtteH^  but  tbey  are  probably  nothing  more  than 
individual  variations  of  M,  gracilitatif*,  but  for  the  present  they  are  not  included 
in  the  specific  diagnosis,  since  it  is  essential  to  establish  the  exact  meaning  of 
this  species. 

JI,  gracilitatis  White  is  nearly  related  to  M,  horeaU  Diener  of  the  Lower 
Triassic  of  India  and  Siberia,  but  differs  in  not  having  the  auxiliary  series 
individualized,  also  in  the  slightly  wider  umbilicus.  There  are,  however,  in  the 
American  Lower  Triassic,  species  with  the  umbilicus  as  narrow  or  even  narrower 
than  on  M,  boreale,  but  on  all  of  them  the  auxiliary  series  is  unindividualized. 

Horizon  and  locality, — Metkoceras  gracilitatis  White  was  found  by  Dr.  A.  C. 
Peale  in  the  Lower  Triassic  of  southeastern  Idaho,  at  two  places,  5  miles  south  of 
John  Gray's  Lake,  and  about  15  miles  a  little  west  of  south  from  this  lake.  Alpheus 
Hyatt  also  found  this  species  in  Wood  Canyon,  about  9  miles  east  of  Soda  Springs, 
Idaho,  associated  with  M,  aplanatmn  White,  M,  immhhachanum  White,  Piseudo- 
sageceras  intermontanum  Hyatt  and  Smith,  Flemingites  Russell i  Hyatt  and  Smith, 
Ussuria  Waagent,  and  other  characteristic  species.  J.  P.  Smith  found  M.  graciU- 
tatis  in  the  Meekoceras  beds  of  the  Union  Wash,  near  the  Union  Spring,  east 
side  of  Owens  Valley,  Inyo  Itange,  Inj-o  County,  Cal.,  about  15  miles  southeast  of 
Independence,  associated  with  all  the  above-mentioned  forms  except  Flejningites. 

KEEKOCESAS  PHATUII  Hyatt  and  Smith,  ip.  nov. 

PI.  LXIII,  figs.  3-9. 

Form  involute,  laterally  compressed;  whorls  high,  with  flattened  sides,  broadly 
rounded  venter,  without  distinct  abdominal  shoulders.     Umbilical  shoulders  abrupt 

a  UimiUayan  FtjaaiUt,  vol.  2,  pt.  I,  18tf7,  p.  132:  Mem.  Geol.  Survey  India,  Pal.  Indica,  ser.  15. 
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and  somewhat  angular.  Whorls  deeply  embracing,  and  deeply  indented  by  the  inner 
volutions.  The  height  of  the  whorl  \s  slightly  less  than  one-half  of  the  total  diam- 
eter of  the  shell,  and  the  width  is  one-half  of  the  height.  The  whorl  is  indented  to 
one-fourth  its  height  by  the  preceding  volution.  The  width  of  the  umbilicus  is  one- 
fourth  of  the  total  diameter  of  the  shell. 

The  surface  of  both  shell  and  cast  is  ornamented  with  coarse  radial  ribs,  which 
run  from  the  umbilicus  straight  up  the  flanks  and  become  obsolete  on  the  shoulders. 
In  addition  to  these  there  are  the  usual  curved  stria?  of  growth,  showing  only  on  the 
surface  of  the  shell. 

The  septa  are  of  the  usual  JL^ei-oceniM  type,  with  the  saddles  all  rounded  and 
entire  and  the  lol>es  all  serrated.  The  external  lobe  is  short  and  narrow,  divided  bv 
a  small  siphonal  saddle;  the  first  lateral  lobe  is  broad  and  deep;  the  second  lateral 
narrow  and  long;  the  auxiliary  lobe  is  not  individualized  but  resembles  that  of 
Meekoci'vas  iirac'ditatis. 

Horizon  and  loadity, — In  the  Lower  Triassic  Columbites  beds,  1  mile  west  of 
Paris,  Idaho,  locality  No.  1981,  United  States  Geological  Survey,  associated  with 
CohuidnteH  piirisianns^  pHeudosageceras  Intermontiinum^  Prloriolohus  dacksom^  Ophl- 
ceran  Spencei^  etc.,  collected  by  R.  S,  Spence. 

Subgenus  GYRONITES  Waagen. 

1892.   Gijronites,  Waagen,  ReconlH  (ieol.  Survey  India,  vo  .  25,  p.  183. 

1892.   Gyronite^,  Waagen,  Jalirb.  K.-k.  geol.  Reichsanstalt,  Wien,  vol.  42,  p.  379. 

1895.  (hjrunit€9,  Waagen,  FospIIh  from  the  Cerat  te  Formation:  Salt  Kange  Fossils,  vol.  2,  p.  288: 
Mem.  Geol.  Survey  India,  Pal.  Indica,  ser.  13. 

1900.  WyomiuijiteA,  Hyatt,  Cephalopoda:  Text-book  of  Paheontology  by  K.  von  Zittel,  p.  556.  (Trans- 
lated by  C.  R.  Eastman.) 

1902.  OphiceroA  (pars),  F.  Freeh.  Lethiea  Palaeozoica,  Bd.  2,  Lieferung  4,  p.  631. 

1904.  Gyroniti'8,  J.  P.  Smith,  The  Comparative  Stratigraphy  of  the  Marine  Trias  of  Western  America: 
Proc.  California  Acad.  Sci.,  W\  ser.,  vol.  1,  p.  372. 

Tyj>e, — O i/ro7iiteJi  fref/if^nf<  Waa^e.n^  Fossils  from  the  Ceratite  Formation,  1895, 
p.  292,  PI.  XXVII,  tigs.  1-4. 

Evolute,  discoidal,  laterally  compressed,  little  embracing;  wide,  shallow  umbili- 
cus; whorls  increasing  slowly  in   height,  and  covering  ])ut  a  small  portion  of  the 

inner  volutions.  Venter  narrow,  either  biangular  or  rounded.  Surface  smooth  or 
ornamented  only  with  radial  stria?  and  low  folds.     Body,  chamber  supposed  to  be 

generalh'  short,  but  little  is  known  alK)ut  this  character. 

Septa  partly  ce  rati  tic,  all  the  saddles  and  fiome  of  the  lobes  being  entire.     The 

external  l()i)e  is  divided  into  two  unsernited  branches  by  the  siphonal  .saddle.     The 

tirst  latenil  lobe  is  alwavs  serrated,  the  second  usuallv  not  so:  and  there  is  some- 

times  a  short  auxiliarv  series  of  denticulations,  or  an  unserrated  scarcelv  individ- 
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Septa  ceratitic,  saddles  all  rounded  and  entire,  lobes  partly  serrated,  partly 
entire.  The  external  lobe  is  divided  by  a  shallow  siphonal  saddle  into  two  narrow 
branches,  which  are  slightly  denticulate,  though  usually  entire.  These  divisions  of 
the  lobe  fall  upon  the  abdominal  shoulder  angles.  The  first  lateral  lobe  is  distinctly 
serrated,  longer  than  the  external,  and  much  wider;  the  second  lateral  is  usually 
entire,  although  occasionally  it  may  be  slightly  denticulated.  There  is  no  auxiliary 
series.  The  internal  septa  consist  of  a  short  bitid  antisiphonal  lobe  and  a  short, 
shallow  entire  lateral,  just  inside  the  umbilical  suture.  These  septa  are  very  like 
those  of  Xr)uu^j}!f<  Waagen,  except  in  the  difference  in  the  sizes  of  the  lobes.  This 
resemblance  becomes  more  important  when  it  is  known  that  21,  aplanatum  has  a 
body  cham})er  at  least  three  quarters  of  a  revolution  in  length.  The  writers  regard 
XenaspU  and  GyroniUi^  as  being  closely  related,  and  it  is  by  no  means  impossible 
that  M,  aplauntiun  ma}'  eventually  be  shown  to  belpng  to  the  former  genus. 

M,  apJanatinii  White  resembles  in  form  Gynmitex  freqxiens  Waagen,"  but  differs 
from  that  in  lacking  the  auxiliary  lobe.  It  also  agrees  in  septa  with  Gyronitef^ 
nangaennh  Waagen,*  but  is  slightly  more  involute  than  that  species  and  has  the 
lobes  not  so  long. 

The  relative  dimensions  of  M,  apUmatum  are  as  follows: 

Diameter 1.  00 

Height  of  la.st  whorl 37 

Height  of  layt  whorl  from  the  preceding 27 

Width  of  last  whorl 20 

Width  of  umbilicus 37 

Involution 10 

In  small  specimens  the  whorl  is  m6i*e  robust,  broader  in  proportion  to  its  height^ 
and  more  deeply  embracing,  although  the  form  is  always  evojute,  even  in  the  early 
stages  of  growth.  The  young  whorls  are  rounded,  the  angular  shoulders  being  a 
character  of  adolescence.  The  adolescent  shell  agrees  in  all  respects  with  Lecanltes^ 
and  this  species  gives  a  transition  from  that  genus  to  Meekoceras,  On  this  account 
the  writers  prefer  to  recognize  Gynmltcs  as  a  subgenus  or  transitional  group. 

Hyatt  (in  Cephalopoda,  IIMM),  p.  5.50)  took  M.  (ij>la7iatuin  as  the  type  of  a  new 
but  undescribed  genus  WycnnhujiteK^  but  this  statement  was  intended  to  refer  to 
the  form  described  by  Waagen  as  Gyrauite-s  wlilfeanus,,  and  not  to  the  typical 
M,  aplanatuin.     It  was  unknown  to  Hyatt  that  Waagen  had  already  renamed  this 

form. 

Horizoi)  and  locality. — Meekoceras  ajphfrnitiim  White  was  found  by  the  Ignited 
States  Geological  Survey  in  the  Lower  Triassic  Meekoceras  beds  in  southeastern 

CI  Fossils  from    the  (Vmtite  Formation:  Salt    Kange  Fossils,  vol.  2.  p.  292,  PI.    XXXII,  tigs.  1-4:  Mem.  Geol.  Survey 
India.  Pal.  Indioa.  si*r.  13. 

bOp.  cit..  p.  297,  PI.  XXXII.  lig.  ft  a-c. 
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Idaho,  about  5  miles  south  of  John  Gray's  Lake,  and  also  about  15  miles  a  little  west 
of  south  from  the  lake.  Alpheus  Hyatt  also  found  it  in  Wood  Canyon,  9  miles  east 
of  Soda  Sprinjrs,  Aspen  Ridge,  Idaho.  J.  P.  Smith  found  it  in  the  Lower  Triassic 
Meekocems  beds  of  the  Inyo  Range,  east  side  of  Owens  Valley,  on  the  Union  Wash, 
near  the  Union  Spring,  about  15  miles  southeast  of  Independence. 

Subgenus  KONINCKITES  Waagen. 

1895.  K(minck'it€8,  Waagen,  Fossils  from  the  Ceratite  Formation:  Salt  Range  Fossils,  vol.  2,  p.  258: 
Mem.  (xei^l.  Sun^ey  India,  Pal.  Indica,  ser.  13. 

1895.  KohinckiU's,  Diener,  Triadische  Cephalopodenfaunen  der  oetsibirischen  Kustenprovinz:  M^ni: 

Con),  g^ol.,  St.-Pot^rsboiirg,  vol.  14,  No.  3,  p.  53. 

1896.  Koninckiieifj  Toula,  Eine  Muschelkalkfauna  am  Golfe  von  Ismid  in  Kleinasien:  Beitr.  Pal.  und 

Geol.  Osterreich-Unganis  und  dee  Orients,  vol.  10,  p.  177. 

1897.  Kouhictitejf,  Diener,  Cephalopoda  of  the  lower  Trias:  Himalayan  FossIIh,  vol.  2,  pt.  1,  p.  139: 

Mem.  (ieol.  Survey  India,  Pal.  Indica,  per.  15. 
1902.  Aspidites  (pars) ,  F.  Freeh,  I^tha^a  Palteozoica,  Bd.  2,  Lieferung  4,  p.  637. 
1904.  Koninck'itefif  J.  P.  Smith,  Comparative  Stratigraphy  of  the  Marine  Trias  of  Western  America: 

Proc.  California  Aca^l.  Sci.,  3d  ser.,  vol.  1,  p.  375. 

7)/j>f\ — Konlnckitei<  vetustiw  Waagen,  Fossils  from  the  Ceratite  Formation, 
p.  201,  PL  XXVII,  figs.  4  and  5. 

Evolute,  discoidal,  laterally  compressed,  narrow  venter,  either  flattened  or 
rounded.  Sides  flattened,  and  entire  form  not  robust.  Umbilicus  wider  tlian  in 
typical  members  of  Meekocera^  s.  str.  and  lateral  ornamentation  often  stronger, 
in  the  form  of  coarse  i*adial  ribs  or  folds. 

Septa  as  in  Meekoceras  s.  str.,  but  the  auxiliary  lobe  is  individualized,  followed 
by  a  distinct  auxiliary  saddle,  and  this  by  a  series  of  denticulations,  forming  a  second 
auxiliary  lobe  on  the  umbilical  shoulder.  This  subgenus  embraces  a  number  of 
species  from  the  Lower  Triassic  of  the  Salt  Range,  the  Himalayas,  Ussuri  Bay,  and 
the  mouth  of  the  Olenek  River  in  northern  Siberia.  It  was  not  known  to  Waagen 
that  MeekoceroH  mushhachanum  White  possessed  all  the  essential  characters  of 
Ko7imcklteH^  for  the  figure  of  the  septa  of  that  species  is  not  exact.  But  since  this 
is  the  case,  and  since  J/]  miishhachaniun  was  one  of  the  three  species  given  as  typical 
members  of  Meekoceras^  this  group  of  species  characterized  by  the  greater  evolution, 
the  more, rugose  .shell,  and  the  fourth  lobe  with  the  auxiliary  denticulations,  is 
regarded  merely  as  a  subgenus.  There  are  in  the  American  Triassic,  both  in  Idaho 
and  California,  several  species  that  will  fall  into  this  division,  but  M.  imuahhackanuin 
White  is  the  onlv  one  described. 

Freeh''  proix)ses  to  droj)  Ko^ilnchlttH^  referring  the  species  described  by  Waagen 
under  tliat  name  to  A>ipi(I!tcs,     AA^liile  this  is,  no  doubt,  correct  for  some  of  those 

ulA'tlui'ti  Pttliiozoica,  lid.  2,  Lieferung  4  (1902),  p.  637. 
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spocles,  it  i.s  not  correct  for  the  type,  nor  for  species  like  the  type,  one  of  which  is 
MeehoceniH  {KonincklteH)  niuMlihichanmn  White. 

MEEK0CEBA8  (K0NIKCKITE8)  MU8HBACHANUM  White. 

PI.  XV,  figH.  1-9;  PI.  XVI,  figs.  1-3;  PI.  XVIII,  figs.  1-7;  PI.  LXX,  figs.  8-10. 

1879.  Meekocems  mushbachanum^  White,  U.  S.  (ieol.  and  Geol.  Surv.  Terr.,  vol.  5,  p.  113. 

1880.  Meehn^eras  iinufhhachanum,  White,  U.  S.  Geol.  and  Geog.  Surv.  Terr.,  vol.   12,  pt.   1,  p.  114, 

PI.  XXXIl,  fig.  1  a^. 
1902.  l*r'umohhunmHi<hfM.U'h(ntHs^  F.  Prei*h,  I^thjca  Pala'ozoica,  Bd.  2,  Lieferung  4,  p.  631,  fig.  c. 
1904.  Meekocera^  mushharfianiirnj  J.  P.  Smith,  Comparative  Stratigraphy  of  the  Marine  Tria.«  of  Western 

America:  Proc.  California  Acad.  Sci.,  3  ser.,  vol.  1,  p.  376,  PI.  XLI,  tigs.  1-3;  PI.  XLIII,  figs. 

1  and  2. 

Compressed,  involute,  discoidal,  whorls  rather  deeply  embracing,  covering  nearly 
three-lifths  of  the  inner  volution  and  being  indented  to  one-fourth  of  its  height  by  it. 
l^mbilicus  wide,  shallow,  umbilical  slioulders  abruptly  rounded.  Sides  more  flattened 
than  in  3f,  ifraellitat!i<  White,  gently  convex  up  to  the  abruptly  rounded  narrow 
venter.  Height  of  w^horl  twice  its  breadth,  and  nearly  one-half  of  the  entire  diameter. 
Width  of  umbilicus  nearly  one-fourth  of  the  entire  diameter  of  the  shell.  Greatest 
breadth  of  whorl  at  a  point  halfway  l>etween  base  and  venter. 

Surface  ornamented  with  sharp  cross  striie,  slightly  curved,  and  faint  low  folds, 
especially  in  age. 

Septa  ceratitic;  saddles  all  rounded  and  entire,  lobes  all  serrated.  Ventral  lobe 
divided  ])y  a  broad,  shallow  siphonal  saddle,  the  two  divisions  being  serrated  with 
about  live  denticulations:  the  first  lateral  is  somewhat  deej)er  and  broader;  the  second 
lateral  about  half  as  deep  as  the  first,  and  alx)ut  two-thirds  its  width;  the  first 
auxiliary  is  small,  shallow,  provided  with  several  denticulations;  then  follows  a 
distinct  auxiliary  sa<l(lle,  with  a  row  of  denticulations  between  that  and  the  umbilicus. 
The  internal  septa  consist  of  a  moderately  Icmg  antisiphonal  lobe,  and  a  single  lateral. 

II(trh(tn  and  hpcalltfj, — J/eeiocrrrifi  (Koninrk/fe^)  mu^hhirhantOH  White  is  rather 
common  in  the  Lower  Triassic  of  southeastern  Idaho,  where  it  was  found  at  a  point 
5  miles  south  of  John  Gray's  Lake,  and  at  another  place  15  miles  a  little  west 
of  south  from  that  lake.  Alpheus  Hyatt  also  found  it  at  Wood  Canyon,  about 
9  miles  east  of  Soda  Springs.  J.  P.  Smith  found  it  in  the  Lower  Triassic  Meekoceras 
beds  of  the  Inyo  Range,  Inyo  County,  Cal.,  on  the  Union  Wash,  near  the  Union 
Spring,  east  side  of  Owens  Valley  about  15  miles  southeast  of  Independence.  In 
both  Idaho  and  C^alifornia  it  was  associated  with  Meekoceras  (jraeih'tatiif  White, 
M.  aphtnatu}it  White,  Pstudosagtccras  infermontanum  Hyatt  and  Smith,  Usnuria^ 
and  many  other  forms  characteristic  of  the  Lower  Triassic  of  the  regions  around- 
th(»  Pacific. 
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Subgenus  PRIONOLOBUS  Waagen. 

1895.   Prionolobua,  Waagen,  FohhIIs  from  the  CJeratite  Foniiation:  Salt  Ranj^e  Fossiln,  vol.  2,  p.  306: 

Mem.  (jeol.  Sun'ey  India,  Pal.  Indica,  ser.  13. 
1897.  J^ionolobtm,  Diener,  OphaloiKxla  of  the  lower  Triaw:  Himalayan  FohsIIh,  vol.  2,  pt.  1,  p.  149: 

Mem.  Geol.  Survey  India,  Pal.  Indica,  ser.  15. 
1902.  Prionolohus  (pars),  F.  Freeh,  I^thfea  Palseozoica,  Bd.  2,  Lieferung  4,  p.  637. 

Type. — Pnofu)lohu^  atanuf  Waageii,  Fossils  from  the  Ceratite  Formation, 
p.  309,  PI.  XXIV,  fig.  4  a-h;  PI.  XXV,  tig.  4  a-b. 

Discoidal,  evolute,  latei'ally  compressed,  little  embracing,  wide  umbilicus. 
Body  chamber  short.     Sculpture  consisting  of  faint  radial  folds. 

Septa  always  ceratitic,  consisting  of  a  divided  external  lobe,  two  laterals,  and 
an  auxiliary  series  composed  of  a  long,  stmight  row  of  denticulations. 

This  group  is  very  like  Leca7iites^  but  that  genus  always  has  goniatitic  lobes. 
It  is  also  nearly  related  to  (ryraNitej<y  from  which  it  differs  only  in  the  possession 
of  the  straight  row  of  auxiliary  denticulations.  GyroniUs  would  seem  to  be  an 
intermediate  link  lx»tween  this  group  and  I^canitex. 

Since  these  differences  are  so  slight,  the  writers  prefer  not  to  consider  the 
group  as  an  independent  genus,  for  this  narrowness  of  generic  lines  would  not 
be  in  keeping  with  the  rest  of  the  classification  of  Triassic  ammonites.  It  is, 
therefore,  placed  as  a  subgenus  under  Met'hK'rran  in  the  broader  sense,  along 
with  GyronlteH  and  Konliu'klten,  PrlAmolofnin  is  known  at  present  only  from  the 
Lower  Triassic  of  India,  and  the  Meekoceras  beds  of  the  Inyo  Range  in  California, 
where  it  is  represented  by  a  single  species,  J^rionoIoffUM  Waa(/efi i  sp,  nov.,  and  the 
Asi>en  Kidge  in  Idaho,  where  it  is  represented  by  several  new  species. 

MEEKOCERAS  (PRIONOLOBUS)  WAAOENI  Hyatt  and  Smith,  ip.  noy. 

PI.   LXXVII,  fijTK  .V8. 

Evolute,  discoichil,  laterally  compressed.  Whorls  little  embracing  and  little 
indented  b}^  the  inner  volutions.  Sides  flattened  convex,  venter  narrow  and 
rounded;  greatest  width  at  a  point  on  a  level  with  the  top  of  the  inner  whorl. 
Umbilical  shoulders  gently  rounded,  umbilicus  wide  and  shallow. 

Surface*  ornuin*Mited  only  with  low,  radial  folds,  visible  onh'  on  the  shell. 

Septa  ceratitic:  external  lo])e  divided  by  a  siphonal  notch  into  two  short 
branches:  tirst  lat(M-al  long:  st^eond  lat^M-al  about  two-thirds  of  the  size  of  the  first. 
Auxiliary  series  consisting  of  a  straight  row  of  denticulations  on  tlie  umbilical 
slope.  The  antisiphonal  lobe  is  flanked  })y  a  single  internal  lateral.  The  height 
of  the  last  whorl  is  jiimut  twice  its  width  and  two-fifths  of  the  total  diameter. 
It  is  impressed  by  the  inner  whorl  to  ont^-fourth  of  its  height,  and  conceals  slightly 
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more  than  one-half  of  the  inner  whorl.     The  width  of  the  umbilicus  is  two-lifths 
of  the  total  diameter  of  the  shell. 

Horiziyn  and  U^caUty,  —  Prionolohus  Waugen!  was  found  b}-  A.  M.  Strong  in 
the  Lower  Triassic  Meekoceras  beds  of  the  Inyo  Range,  Inyo  Count}^  California, 
li  miles  east  of  the  ITnion  Spring,  on  the  old  McAboy  trail  across  to  Salinas 
Valley.     This  localit}'  is  about  15  miles  southeast  of  Independence. 

MEEKOCEBAS  ( PBI0N0L0BU8 )  JACK80NI  Hyatt  and  Smith,  sp.  nov. 

PI.  LXII,  figs.  11-21. 

Form  evolute,  discoidal,  laterally  compressed.  Whorls  of  moderate  height, 
but  increasing  slowly  in  height;  rather  deeph'  embracing,  and  deeplj'  indented  by 
the  inner  v^olutions.  Sides  flattened,  umbilical  shoulders  gently  rounded,  venter 
highly  arched  and  narrow;  no  ventral  shoulders  perceptible.  Umbilicus  wide  and 
shallow.  The  height  of  the  whorl  is  about  two-fifths  of  the  total  diameter  of  the 
shell,  and  the  width  one-half  of  the  height.  The  indentation  is  somewhat  less  than 
one-third  of  the  height.  The  width  of  the  umbilicus  is  about  three-tenths  of  the 
total  diameter  of  the  shell. 

The  surface  is  smooth,  ornamented  only  with  cross  stria?  of  growth  and  very 
tine  spiral  lines.  The  septa  are  ceratitic,  lobes  all  serrated,  and  saddles  all  rounded 
and  entire.  The  general  character  of  the  septa  is  the  same  as  that  of  Meekoceras 
s.  str.,  but  there  is  no  fourth  lateral  lobe;  instead  there  is  a  long,  stmight  row  of 
denticulations.  This  character  of  the  septation  at  once  distinguishes  Prionolahna 
from  Ophicrras  and  Gyronitts^  which  are  both  very  similar  to  it  in  form  and 
character. 

J^ri(mo/ohiis  Jacl'sfnn  differs  from  P.  Waaf/eni  in  being  more  robust  and  involute 
and  in  the  more  rapid  increase  in  ]i<»ight  of  the  whorls.  It  differs  from  Oplua^as 
Spence!  in  the  character  of  tlie  septa  and  in  lacking  the  constrictions  that  occur  on 
the  cast  of  Oplueeiuts,  It  does  not  rcsemlile  closely  any  of  the  Indian  species 
ascrib(Ml  by  Waagen  to  Prionohthus^  but  agrees  with  them  all  in  having  the  straight 
row  of  denticulations  instead  of  the  auxiliarv  lobe. 

Ilnr'fzon  and  liK-alify. — Prlontdohib^  Javksonl  is  connnon  in  the  Lower  Triassic 
Columbites  i)eds  above  the  Meekoceras  beds  1  mile  west  of  Paris,  Idaho,  locality 
No.  1981,  United  States  Geological  Survey,  associated  with  ColumhheH  pariHianim^ 
M('el\(K'rrai< j>UatHtn^  Pxeudom(jeverat<  lufrrinontainnn^  Ophicei'ttH  Spencei^  Celtites  sp. 
nov.,  and  many  others.  What  is  probably  the  same  sp(»cies  was  found  in  the 
Merkocrras  (/racllifafffi  beds  in  Wood  Canyon,  9  miles  cast  of  Soda  Springs,  Idaho, 
a!ul  \\\  the  same  horizon  on  the  Union  Wash,  in  the  Inyo  Range,  H  miles  east  of 
th(»  Union  Spring.  15  miles  southeast  of  Independence,  Cal. 
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The  figured  specimens  all  came  from  the  locality  near  Paris,  Idaho,  and  are  the 
property  of  the  United  States  Geological  Survey. 

The  specific  name  is  given  in  honor  of  Prof.  R.  T.  Jackson. 

1895.  Aspidites,  VVaagen,  FofisilH  from  the  Ceratite  Formation:  Salt  Kange  Foesils,  vol.  2,  p.  215:  Mem. 

Geol.  Survey  India,  Pal.  Indica,  ser.  13. 
1397.  AspiditeSf  Diener,  Cephalopoda  of  the    lower  Trias:  Himalayan  Foeeilfl,  vol.  2,  pt.   1,  p.  145: 

Mem.  Geol.  Survey  Indica,  Pal.  Indica,  ser.  15. 

1902.  Aspidites  (pars),  F.  Freeh,  Lethtea  Pala'ozoica,  Bd.  2  Lieferung  4,  p.  637. 

1903.  Asinditeny  G.  von  Arthaber,  Neue  Funde  in  den  Werfener  Schichten,  etc. :  Reaultate  der  Wissen- 

schaftlichen  Erforschung  dee  Balatonsees,  vol.  1,  pt.  1,  p.  18. 

Ty2>e, — Aspidites  Huparhwi  Waagen,  Fossils  from  the  Ceratite  Formation,  p.  218, 
PI.  XXII I;  PI.  XXIV,  fig.  1  a-b. 

Laterally  compressed,  discoidal,  involute;  whorls  deeph'  embracing,  and 
deeply  indented  by  the  inner  whorls,  increasing  rapidly  in  height.  Sides  only 
slightly  convex,  sloping  up  to  the  rather  narrow  venter,  which  may  be  either 
angular  or  rounded,  but  never  provided  with  keels  or  furrows.  Umbilicus 
usuallv  narrow.  Surface  smooth,  or  ornamented  with  radial  striae  and  folds.  No 
ribs  visible  at  any  stage  of  growth.  Body  chamber  short,  as  in  most  discoidal 
shells. 

Septa  distinctly  ceratitic,  with  rounded  saddles,  and  serrated  lobes.  The 
external  lobe  is  divided  into  two  branches  b}'  a  siphonal  saddle  which  may  itself 
in  some  cases  be  serrated,  but  not  to  the  extent  of  forming  adventitious  lobes. 
The  first  and  second  laterals  are  large  and  deep,  and  the  denticulations  may  run 
high  up  on  the  sides  of  the  saddles.  The  auxiliary  series  is  very  long  and 
complicated,  consisting  of  several  denticulations  united  into  a  broad  auxiliary 
lobe,  followed  by  a  number  of  irregular  lobes  of  greater  or  less  size,  not 
individualized.  The  saddles  are  usually  long  and  narrower  than  the  lol)es.  The 
internal  septa  consist  of  a  divided  antisiphonal  lobe,  with  a  principal  internal 
lateral,  and  an  auxiliary  series  inside  the  umbilical  suture. 

This  genus  greatly  resembles  the  subgenus  KonlnchheH^  but  differs  in  the 
greater  involution,  and  the  greater  complexity  of  the  auxiliar}'  series,  both 
external  and  internal;  it  may  very  likelv  have  developed  out  of  Koninckites, 
Another  genus  with  whiqh  it  may  be  compared  is  Vlypites^  which,  however,  has 
adventitious  lobes,  and  also  has  the  auxiliary  series  much  simpler;  also  (Jiyj)Hes 
is  usually  more  involute  than  Aspi(lttct<^  although  this  character  alone  would  not 
be  sufficient  for  separation. 

Aspidiff's^  up  to  the  present,  has  been  found  only  in  the  Lower  Triassic  of 
the  Salt  Range  and  the  Himalayas  in  India,  and  in  Hungary.     But  Alpheus  Hyatt 
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found  it  in  the  Meekoceras  beds  of  the  Aspen  Ridge,  near  Soda  Springs,  in 
southeastern  Idaho,  and  J.  P.  Smith  found  it  in  the  same  formation  in  the  Inyo 
Mountains  of  In^^o  County,  (Jal.,  in  both  cases  associated  with  Meekoceras 
graciHtatin  White.  In  addition  to  the  species  described  below,  there  are  at  least 
two  other  species,  both  apparently  new\ 

A8PIDITE8  HOOVERI  Hyatt  and  Smith',  ip.  noy. 
PI.  XVII,  figs.  1-12. 

Form  compressed,  discoidal,  involute,  deeply  embracing,  inner  whorls  almost 
completel}'  concealed  by  the  outer,  and  indenting  the  outer  to  neiirly  half  its 
height.  Umbilicus  narrow,  the  umbilical  shoulders  of  the  succeeding  whorls  being 
so  gently  rounded  and  meeting  each  other  at  so  nearly  the  same  angle  that  the 
umbilicus  makes  a  deep  and  crater-like  conical  depression.  Sides  gently  convex, 
from  the  crater-like  walls  of  the  umbilicus  to  the  rounded  and  rather  narrow 
venter.     Greatest  breadth  of  the   whorl  at  a  point  halfway  from  base  to  venter. 

Surface  ornamented  with  tine  cross  strite,  which  are  visible  onlv  in  the  few 
places  where  the  shell  is  preserved.  The  body  chamber  appears  to  have  been 
two-thirds  of  the  last  revolution. 

Septa  ceratitic,  but  some  of  the  saddles  have  become  slightly  ammonitic.  The 
external  lobe  is  broad,  and  divided  into  the  broad  branches  b}-  a  shallow  siphonal 
saddle,  which  is  digitate,  but  not  to  the  extent  of  forming  adventitious  lobes. 

The  Hrst  lateral  lobe  is  e(|ually  broad  and  twice  as  deep:  the  second  lateral 
lobe  about  two-thirds  the  depth  as  the  first.  Then  comes  the  auxiliary  series, 
consisting  of  a  small,  somewhat  individualized,  first  auxiliary,  followed  b}'  a  long, 
irn»gular  series  of  denticulations,  making  more  or  less  distinct  lobes  and  saddles, 
but  smaller  than  the  first. 

The  first  lateral  saddle  is  long,  narrow,  and  denticulate  to  the  apex  on  the 
upper  .side;  the  second  is  similar  in  shape,  but  longer  and  entire;  the  third,  which 
separates  the  second  lateral  lobe  from  the  auxiliarv  series,  is  shallow,  broad,  and 
denticulate  all  around.  The  septa  are  more  highly  specialized  than  those  of  any 
other  known  species  of  AsptditeH^  being  more  like  those  of  Proptychites  amviwwides 
Wiiagen."  Rut  in  Asplditea  Hoaveri  the  saddles  are  narrower,  the  first  lateral  saddle 
denticulate  only  on  the  upper  side,  and  the  secondary  lobes  in  the  auxiliary  series 
much  smaller  and  more  distinct.  Also  the  first  and  second  latenil  lobes  are  not 
rounded  at  the  end,  but  square,  and  the  denticulations  fewer.  PropUjchttes  ammo- 
noah's  is  quite  robust,  the  whorl  being  nearh'  twice  as  thick  proportionally  as  in 
Asj>id!t<  s  II(HH\'ri. 

"  F(>s>il>  fr(»m  tlio  Ci-nitito  Formation:   Salt  Kiuige  Fossils,  vol.  2.  Ih9.\  \k  171.  IM.  XVII.  tig.  a-c;    Mem.  (Jcol.  Survey 
India.  I'al.  Iiidica.  ^er.  IS. 
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Dimeimons  of  the  type. 

mm. 

Diameter 124 

Heigh  t  of  laf»t  whorl 60 

Height  of  last  whorl  from  the  preceding 34 

Width  of  hist  whorl 22 

Width  of  umbilicus 14 

Involution 26 

A  smaller  sj)ecimen  has  the  following  dimensions: 

mm. 

Diameter 21 

Height  of  last  whorl 9 

Height  of  last  whorl  from  the  preceding 7 

Width  of  lapt  whorl 5 

'  Width  of  umbilicus 6 

Involution 2 

This  specimen  was  broken  so  as  to  expose  the  inner  whorls,  and  at  the  diameter 

# 

of  5  mm.  showed  a  distinct  Leeanltes  stage,  similar  to  that  of  Meekoceras  gvacilitatU 
and  J/,  nplunatum.  No  other  proof  is  needed  of  the  relationship  and  deriv^ation  of 
this  genus. 

The  specific  name  is  given  in  honor  of  Mr.  T.  J.  Hoover,  a  mining  engineer, 
who  assisted  in  collecting  this  fauna. 

Horizon  and  locaJity, — Aspidlten  IFoorer!  was  found  by  J.  P.  Smith  in  tlie  Lower 
Triassic,  Meekoceras  beds,  of  the  Inyo  Range,  east  side  of  Owens  Valley,  Inyo 
County,  Cal.,  on  the  Union  Wash,  about  l^^  miles  east  of  the  Union  Spring  and  15 
miles  southeast  of  Independence.  It  was  associated  wuth  Meekoceras  gracllitattH 
White,  Mf/ekoceras  aphmatiun  White,  and  Me^hoeeran  inmhbachxmum  White,  besides 
many  others. 

1895.  Bey  rich  itt'.%  Waagen,  Fossils  troni  the  Ceratite  Formation:  Salt  Range  Fossilp,   vol.  2,  p.   IHO: 

Mem.  Geol.  Sur\'ey  India,  Pal.  Indica,  ser.  13. 
18i)6.  Beyrirhitex,  Arthaber,  Cephaloj>odenfaunen  der  Reiflinger  Kalke:  Beitr.  Pal.  und  (ieol.  (Jsterreich- 
Ungarns  und  det?  Orients,  vol.  10,  pt.  2,  j).  228. 

1896.  BeynchitcA^  Toula,  Fine  Musc'helkalkfauna  am  Golfe  von  Iti>mid  in  Kleinasien:  Beitr.  Pal.  und 

(teol.  Osterreich-Ungarns  und  des  Orients,  vol.  10,  pt.  4,  p.  172. 

1897.  Beyrirhites^  Diener,  Ceplialopo<la  of  the  lower  Trias:  Himalayan  Fossils,  vol.  2,  pt.   1,  p.  74: 

Mem.  Geol.  Survey  India,  Pal.  Indica,  ser.  15. 

1898.  BeyrirhiteH,  Torn<]uist,  Neuere  Beitnige  zur  (ieol.  un<l  Pal.,  Umgebung  \on  Recoaro,  etc.:  Z(»it. 

Dcutsch.  geol.  Gcscll.,  vol.  50,  pt.  4,  p.  (>58. 
1904.   Beyrlrhitn<,  J.   P.  Smith,  Comparative  Stratigniphy  of  the  Marine  Trias  of  Western  A n)erica: 
Proc.  California  Acad.  Sci.,  .*M  ser.,  vol.  1,  p.  378. 

7)/jp/.  —'\l,/n/to/iitfs'*  rtuttensis  Heyrich,  18H7,  Cephalopoden  aus  dem  Muschel- 
kalk  dor  AlptMi:  Ablmndl.  K.  Akad.  Wiss.,  Wien,  1>S60,  p.  118,  Pi.  I,  ficj.  4. 
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Involute,  laterally  compressed,  deeply  embracing,  umbilicus  narrow,  sides 
slightly  convex,  venter  narrowly  rounded.  Sides  ornamented  with  weak  ribs  which 
usually  have  a  falciform  bend.  Septa  of  the  ceratitic  type  but  with  even  the  saddles 
slightly  denticulated,  just  in  the  transition  to  becoming  ammonitic.  Waagen  estab- 
lished this  genus  to  include  ^'J/et^koceras'''  reuUeiixe  Bey  rich,  J/.  Kfumlkoji  Oppel, 
and  M.  maturinn  Mojsisovics,  of  the  Muschelkalk  of  the  Alps,  but  he  placed  these  in 
the  familv  Ptvchitida*. 

Diener"  shows  that  Beyrichitex  does  not  belong  to  the  Ptychitida?,  but  he  goes 
to  the  oth(*r  extreme  and  classes  it  as  a  subg(»nus  under  MeekoceiHn^, 

On  account  of  the  specialization  shown  b}'  its  sculpture  and  denticulated  saddles 
as  well  as  ceratitic  lobes,  the  writers  prefer  to  consider  this  as  an  independent  genus. 
E.  von  Mojsisovics*  says  that  Beyrivlutes  belongs  to  the  Ceratitida»,  and  that  it 
developed  out  of  DmarlifS^  which  conclusion  may  very  probably  be  correct. 

As  thus  defined  this  genus  is  confined  to  the  Middle  Triassic  of  the  Alps,  Asia 
Minor,  India,  and  Nevada.  Beyr!ch!feM  is  represented  in  America  by  B,  rotelli' 
ffyniiiti^  but  J.  P.  Smith  has  found  in  the  Middle  Triassic  of  Nevada  several  other 
forms  of  this  genus  all  apparently  new. 

BETSICHITES  B0TELLIP0BMI8  Meek. 

PI.  XXIII,  %s.  1-11;  PI.  LVIII,  figs.  1-15. 

1877.   Oijmnotoreras  rotelliformt',  Meek,  U.  S.  (teol.  Kxplor.  40th  Par.,  vol.  4,  p.  Ill,  PI.  X,  figs.  9  and  9a. 
1904.  Bei/richites  rotelliformi^,  J.  P.  Smith,  Comparative  Stratigraphy  of  the  Marine  Triaf<  of  Western 

Americii:  Proc.  California  Acad.  Sci.,  3d  Her.,  vol.  1,  p.  379,  PI.  XLV,  figs.  5;  PI.  XLIII,  figs. 

13  and  14. 

Involute,  discoidal  lenticular,  lat^ralh'  compressed.  Whorl  high  and  increasing 
rapidly  in  height,  with  flattened  convex  sides  and  narrowly  rounded  ventet*. 
Umbilicus  narrow,  umbilical  shoulders  abruptly  rounded,  with  very  steep  inner 
walls.  The  height  of  the  whorl  is  slightly  greater  than  one-half  of  the  total 
diameter  and  the  width  is  two-thirds  of  the  height.  It  is  indented  to  about  two- 
sevenths  of  its  heicrht  bv  the  inner  whorl.  The  width  of  the  umbilicus  is  about  one- 
sixth  of  the  total  diameter  of  the  shell. 

Surface  ornaiiKMited  with  numerous  tine  flexuous  vWh^  and  radial  stride  of  growth, 
with  sigmoidal  curve  on  the  flanks,  and  a  sharp  forward  bend  just  below  the  abdomi- 
nal shoulders.  These  ribs  are  strongest  on  the  flanks,  and  become  obsolete  near  the 
venter.  The  ribs  do  not  i)ecome  obsolete  on  the  mature  shell,  although  they  are 
stronger  on  th(»  young  shell. 

"(•(•phaloiMMla  of  thr  lowrr  Trias:  Ilimalaynn   F(»s>ils.  vol.  J.  pt.  1.  p.  71:    Mem.  (icol.  S>>rvt'y  India,  Pal.  Indira,  sor.  15. 
'M\'plialojM.<It'n  dor  HalI^tiittc^  Kalko:  Hd.  I.  SnpplenuMit  Hofl:  Abhandl.  K.-k.  ifjool.  Koiohsanstalt.  NVien.  vol.  6.  pt.  1. 
lycL'.  \K  x\\. 
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The  septa  are  ceratitic  but  the  saddles  are  slightly  indented;  the  lobes  are  all 
distincth'  serrated.  The  internal  lobe  is  divided  by  a  short  siphonal  saddle;  the  first 
lateral  is  large,  slightly  digitate;  the  second  lateral  smaller  and  simpler;  this  followed 
by  a  smaller  third  lateral;  the  true  auxiliary  series  consists  only  of  denticulations 
below  the  auxiliary  saddle.  The  septa  are  not  like  those  of  Ceratites  ( Gyvinotoceras) 
Blal'ei  Gabb,  with  which  species  Gabb  united  it.  The  young  shells  are  much  more 
evolute,  robust,  and  have  rougher  sculpture. 

This  species  was  erroneously-  assigned  by  Hyatt  to  his  genus  Gymnotoeera^^  but 
has  not  the  least  kinship  with  that  group;  it  agrees  in  all  respects  with  Waagen's 
genus  BeyrlchiteM, 

Horizon  an^f  locality, — Beyrichifes  roteHifurmi^  was  found  by  the  United  States 
Geological  Exploration  of  the  Fortieth  Parallel  in  the  Middle  Triassic  limestone, 
Buena  Vista  Canyon,  West  Humboldt  Kange,  Nevada,  from  which  place  came  the 
type;  the  Whitney  Survey  found  it  at  New  Pass,  Nevada.  J.  P.  Smith  found  it 
very  conmion  in  the  Middle  Triassic  of  Cottonwood  Canyon,  near  the  Lucky  Dog 
mine.  West  Hiunboldt  Range,  and  on  the  divide  between  Troy  Canyon  and  the  South 
Fork  of  American  Canyon,  alx)ut  4  miles  south  of  Foltz  post-office,  in  Spring  Valley, 
in  both  places  associated  with  Anoleite^  Whittitryi^  CeratiteA  hnmholdtetiHia^  Celfites 
/lalh\  Acrochordiceras  Hyatt  1^  (rymnotfK'ei'aH  Blakei^  Daondla  dubia^  and  many 
other  molluscs. 

Familv  CERATITID.l^:. 

Form  usually  evolute,  but  involute  in  some  groups;  laterally  compressed, 
robust.  Surface  usually  ornamented  with  ribs,  or  spines,  and  sometimes  with  ven- 
tral keels.  Body  chaml)er  short  in  most  genera,  but  in  some  few  it  is  long.  Septa 
ceratitic  in  nearh'  all  genera,  but  goniatitic  in  some  primitive,  and  in  some  rever- 
sionary genera;   ammonitic  in  some  highly  specialized  forms. 

The  Ceratitidie  formerly  included  all  ammonites  with  ceratitic  septa,  but  it  was 
gradually  found  out  that  most  Triassic  families  contained  genera  with  this  sort  of 
septation,  and  so  the  group  was  finally  restricted  to  those  in  the  development  series 
of  Ceratlti'H  mxlosui^.  Even  with  this  restriction  the  family  has  been  large  and 
unwieldy,  for  many  genera  having  little  kinship  with  the  type  resemble  it  greatly, 
and  manv  others  that  are  doselv  related  to  it  iifeneticallv  do  not  resemble  it  at  all. 
The  classification  of  this  familv,  therefore,  can  not  l>e  based  on  mere  resemblance, 
but  on  developnjont  series,  and  on  ontogenic  studies  of  the  various  genera. 

The  HJost  primitive  members  of  the  family  are  all  evolute  little  embracing  forms 
with  very  simple  septa,  and  the  young  stages  of  all  the  genera,  except  the  most 
specialized,  are  of  this  tyjn*.  This  indicates  that  the  family  radicle  is  to  l)e  sought 
in  an  rvolute  form  with  simple  septa.     More  than  this,  all  the  earliest  known  mem- 
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hers  of  the  family  have  little  sculpture,  and  the  adolescent  stages  of  most  genera, 
except  the  highly  specialized  later  forms,  are  nearly  smooth.  This  indicates  that 
this  family  had  a  common  origin  with  the  Meekoceratida*  and  the  Hungaritidte,  in 
some  genus  witli  the  characters  of  Lecanite^,  While  the  later  genem  of  all^  three 
families  can  easily  be  distinguished  from  each  other,  the  earlier  ones  can  not;  and, 
further,  the  young  stages  of  all  three  groups  are  very  similar,  which  is  sufficient 
justification  for  placing  all  three  in  the  sulx)rder  Ceratitoidea. 

The   most  elal)orate  and  svstematic  classification  of  the  Ceratitidie  has  been 
attempted  by  E.  von  Mojsisovics,''  who  divided  the  family  as  follows: 


Subfamily  Dinantiniv. 


Subfamily  TiroUtimv. 


Phylum  I.  Dimtriteay  containing  DinariteSy  Ceratiten,  and  Arpnditei*,  with  a  num- 
ber of  subgenera,  or  Hubordinate  genera. 

Phylum  II.  lleraditea^  containing  Iferaclites  and  CyrtopleiirU^s. 

Phylum  III.  OrOiopleuriteciy  containing  Polycydus,  ChorisioreraSj  Rhabdocera^y 
and  Cochioceras, 

Phylum  I.   Tirol itedy  containing  Tirol ites  and  Badiotites. 

Phylum  II.  Distich itea J  containing  DiMichites  and  Ectolcites. 

Phylum  III.  Trachtjceratea,  containing  Trachyceras,  Eremites^  SandlingiteHy  Cly- 
donites,  and  Sirenites. 


The  Dinaritina*  were  supposed  to  develop  out  of  J)inar!te^  and  the  Tirolitina^ 
out  of  TlroVdeH^  and  both  were  thought  to  have  come  from  XenodiHCus  or  some 
related  genus.  This  subdivision  of  the  family  is,  then,  not  merely  a  convenient 
ari-angement,  but  an  attempt  at  a  phylogenic  classification.  All  the  later  work  of 
Diener,  Waagen,  and  others  has  substantiated  the  classification  in  all  essentials, 
although  some  of  the  details  must  be  modified. 

The  writers  have  studied  the  ontogeny-  of  DanuhlttH^  CWatites^  Ai'padites^  and 
Clionltes^  of  the  Dinaritinte,  and  have  found  the  young  stages  to  be  like  Tirol ites'^  so  it 
becomes  probable  that  Tiroli.fts  is  the  ultimate  family  radicle  of  both  divisions  of  the 
Cenititida*.  The  parent  form  of  TirollUs  can  not  have  been  either  Xeuodiscus  or 
Xettni<j>is^  but  rather  LecaniteH^  w^iich  differs  only  very  slightly  from  the  earlier 
species  of  DhiarHei^^  Dnnuhite^^  and  Tirol ltei<,  Leroniits  itself  was  probably  derived 
from  PifrahrtDiitesoi  the  Permian  and  Lower  Triassic,  through  which  the  Ceratitida* 
were  probably  derived  from  the  Prolecanitida*  of  the  Carboniferous.  B3'  the  Prole- 
canitida'  the  writers  do  not  mean  the  phylum  or  suborder  as  the  term  has  l>een  used 
by  Karpinsky  and  Haug,  but  the  group  of  Piudecaniten, 

At  tlie  time  Mojsisovics  selected  Xeyufdisciis  as  the  probable  radicle  of  the 
Ceratitida*  it  was  the  only  Permian  anunonite  genus  known  that  could  possibly  have 
been  the  ancestral  form.  Rut  the  later  work  of  Diener  and  Waagen  has  shown  that 
the  rharactcrs  of  this  genus  and  its  kindred  form  Xenosju's  are  too  highly  specialized 

"  ("rpliiiloiHMli'H  (k-r  Hall<t:itt»'r  Kalkr:  Al)han<ll.  K.-k.  j;im»1.  Ileich&insfall.  Wioii.  vol,  (»,  pt.  2  1H93.  p.  W5. 
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for  either  one  to  have  been  the  family  radicle,  and  that  there  are  other  similar  hut 
more  primitive  genera  in  the  lowest  beds  of  the  Triassic,  that  ma}'  with  more 
probability  be  regarded  as  the  ancestors  of  the  Ceratitidje. 

No  Ceratitidw  are  as  yet  known  certainly  below  the  Lower  Triassic,  although  in 
this  formation  Danuhitea  is  known  in  the  very  lowest  beds,  and  must  have  developed 
in  the  l^ermian.  Even  LecaniteH  itself  is  not  yet  known  in  the  Permian,  although 
XenodimcuH^  Xemtspin^  HumjariteH^  and  Otoceras^  which  must  have  developed  out  of 
LecaniU'H^  are  known  in  the  upper  Permian.  Our  knowledge  of  the  ammonites 
of  the  Carboniferous  and  Pennian  is  still  very  fragmentary,  and  until  more 
discoveries  are  made  all  our  classifications  will  stand  on  an  insecure  basis.  At 
present  the  ontogeny  of  the  principal  genera  is  the  only  criterion,  and  that  is 
uncertain,  because  of  the  imperfection  of  the  material  and  its  scarcity. 

In  America  the  Ceratitida?  are  represented  in  the  Lower  Triassic  bj^  Danuhltes; 
in  the  Middle  Triassic  by  J)lnaHtes^  DanuhiteK^  Cei'atitef<^  Tirolites^  Acr(}€h)rdicerai<., 
Balatoititex^  Trachycera«  (Protraehyceras  and  Anolcltes)^  and  Eudiscocet^a^ ;  in  the 
Upper  Triassic  by  Tmylite^^  Clionltes^  Arjmdites^  Trachycevas  {Protrachycera^)^ 
SiindlingiteH^  Siren  Iteit^  Polycrycln^^  and  Rhalnhtceras, 

1878.  TiroUteSy  Mojsisovics,  Dolouiitriffe  von  Siidtirol  und  Venetien,  Wien,  p.  43. 

1879.  TiroUie^,  MojsiHOvics,  Vorliiufige  kurze  Uebereieht  der  Aminoniten-Gattungen  der  Me<liteAanen 

und  Juvaviscrhen  Trias:  Verhandl.  K.-k.  peol.  Reich sanstalt,  Wien,  p.  i;^. 
1882.   TiroliUs,    Mojsisovice,  Cephaloi)oden   der  Mediterranen   Triasprovinz:    Abhandl.    K.-k.    geol. 

Reichsanstalt,  Wien,  vol.  10,  j).  64. 
1893.   Tiro/j7<'«,  Mojsisovice,  Cephalopoden  der  Hallstiitter  Kalke:  Abhandl.  K.-k.  geol.  Reichsanstalt, 

W' ien,  vol.  6,  pt.  2,  p.  588. 

1902.  Tirolites,  Mojsisovicp,   Oephalopotlen  der  Hallstatter  Kalke,  Supplement- Heft:  Abhandl.  K.-k. 

geol.  Reichsanstalt,  Wien,  vol.  6,  i>t.  1,  p.  324. 

1903.  Tirolites^,    E.     Kittel,    Die    Cephalopoden    von    Mud   in     Dahnatien:      Abhandl.    K.-k.    geol. 

Reichsanstalt,  Wien,  vol.  20,  p.  29. 

,lypr,—**CWatites'^^  idriannx  Hauer,  Cephalopoden  der  Unteren  Trias  der 
Alpen:  Sitzungsber.    K.  Akad.  Wiss.,  Wien,  vol.  52,  1865,  p.   610,  PI.    I,  figs.   4 

and   5;   and  in  Mojsisovics,    Cephalopoden    der  Mediterranen  Triasprovinz,    1882, 
p.  67,  PI.  I,  fig.  1. 

Evolute,  little  embracing,  robust,  laterally  compressed  whorls,  with  wide, 
shallow  umbilicus.  Venter  flattened,  and  without  central  furrow  or  other  sculpture. 
Sides  ornamented  with  ribs,  which  end  on  the  square  abdominal  shoulders  in  long 
spines.  Bcxly  chamber  short.  Septa  simple;,  external  lobe  divided  by  a  shallow 
siphonal  prominence;  the  two  branches  of  this  lobe  are  goniatitic.  The  lateral  lobe 
is  l)road  and  sliallow,  and  may  be  weakly  serrated,  although  in  some  forms  it  is 
goniatitic.     An  auxiliary  lobe  may  be  faintly  indicated  on  the  umbilical  shoulder. 
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This  genus  was  recrarded  In-  Mojsisovics  as  the  radicle  of  the  Tirolitintv,  a 
subfaitiily  of  the  Ceratitidie,  inchiding  Tirol itas^  B(f/(ito?i/'f<<s^  Trarhf/rera.s^  and 
Sirenltf's  as  its  chief  representatives.  But  the  writers  are  incHned  to  go  further, 
and  regard  this  as  the  mdicle  of  all  the  typiciil  Ceratitidie,  for  a  distinct  TlrolittH 
stage  has  i)een  observed  in  most  of  the  genera  of  this  famih'  of  the  so-called 
Dinaritina\  as  well  as  Tirolitina*. 

Tlrolltei<  s.  str.  is  characteristic  of  the  Werfen  beds  of  the  Lower  Triassic 
of  the  Mediterran(»an  region,  and  occurs  in  this  horizon  also  in  India  and  in  Idaho. 
In  California  it  is  represented  ])V  the  subgenus  MttatiroliUs  Mojsisovics,  which 
occurs  in  the  Upper  Triassic,  by  one  species  of  Tiralites  nplu<mi^  in  the  Middle 
Triassic  of  California,  and  by  several  species  closelv  allied  to  Tlrolites  casHiann.s  in 
the  Tirol it<^s  beds  of  the  Lower  Triassic  of  Idaho. 

TIBOLITES  PACIFIGTJS  Hyatt  and  Smith,  sp.  noy. 
PI.  XXI,  ti^.  14-18. 

Evolute,  widely  umbilicate;  whorls  robust,  subquadrate,  low%  and  increasing 
slowly  in  height,  little  embracing,  and  little  indented  by  the  inner  volutions. 
Sides  of  the  whorls  narrow,  and  subangular;  venter  flattened;  abdominal  shoulders 
abrupt.  The  height  of  the  whorl  is  one-third  of  the  total  diameter  of  the  shell, 
the  width  is  slightly  greater  than  the  height,  and  the  indentation  is  only  one-ninth 
of  the  height  of  the  whorl.  The  width  of  the  umbilicus  is  four-ninths  of  the 
total  diameter  of  the  shell. 

The  surfa(;e  is  ornamented  with  fine  radial  ribs  which  cross  the  venter,  and 
with  strong  spines  on  the  abdominal  shoulders. 

The  septa  are  slightly  ceratitic;  the  ventral  lobe  is  divided  by  a  small 
siphonal  notch  into  two  narrow,  slightly  serraUnl  divisions.  There  is  a  serrated 
lateral  lobe  on  the  abdominal  shoulders,  and  an  unser rated  small  second  lateral 
on  th(*  umbilical  slope.  The  latter  is  narrow,  pointed,  and  unserrated.  This 
species  has  all  the  characters  of  the  group  of  T!r<d!feii  ,spi7ios/,  but  is  distinct 
from  any  described  species  in  the  development  of  the  auxiliary  lobe,  in  which 
charac-ter  it  agrees  with  Metatiralitis. 

Tlrolites  j>(irip\'K>(  was  found  by  J.  P.  Smith  in  the  upper  limestone  beds,  base 
of  Middle  Triassic,  on  the  Union  Wash,  Inyo  Range,  Inyo  County,  Cal.,  about 
15  miles  southeast  of  Independence.  It  was  associated  wnth  IhnujartUH^  Ptychites^ 
Xenodiscus^  Arroc/tordlnras^  Par<ipop<in4>veraii^  in  beds  800  feet  above  the 
Meekocenis  beds. 


,  /, .» fill  Iff/ rt/*  }>jAX«uK.f.%v*  >  ttuuis  o*-r  }itJi<fcxef  SjJ^^:  ^V**:»riic«- - 
pill   \Sn***^^    *^>  •  »'/!-  '*.  ].*</'-  f.-   :*i*».  Ru  XV.  fi;^--  I  *-I^  Jiua 


Ill  I  It    n9thr4/  f^    *'/--rwi*il  n'iyjrl*.  mhi  »i*>:  uiJLijiIii'.nj*.     Crcia?  ««ieC3oo 
» |i  .  ll»#M'Mv;..  ft/K^/isjifjoti  AjfrA40^r^  •^^xjolt*'.  v<-iiut  fljtft«iM  nod  brc«i 

.   u  I  III'  I  im/tp^0y  V/*^  '/#^  ti*ir  ijfii^/ilkaJ  *}>'^I4frr.    Thi«?  ktu-r  chjinu.-ter  is  the 
.Hill    '<^  fi,j'4,f^'$ii'/0i  Ir^Hu   7/W//-s^.  fr/fii  whurh  tiiL?  «ibg»enus   undoabtedly 

M   I 

1/  ill  mil  if  10  $^  UmtA  ih  t^M?  i'lfffi^r  Trijt**K'.  Kumu'  "tagie.  zone  of  Tropit^* 
r..fithf'>  ,h  M^'  Us^iiiMf rnii$i*9iu  rt^ioii.  Uf  whW-h  it  Ful^  (leen  ^uppo*<«<L  lip  to  the 
|.i  hi  *'/  '>*  '>/wrtrM'il,  J,  I',  Sfiiftb  foufi'l  MfJatinil'trM  ffAUi/:e»u!  Dittmar  in  the 
(  |»|/'  I  S  n'^^W  '/f  hlj«j*tj«i  rV/iiMly»  ^4i),,  H^ttifi'iHit^l  with  IlahMn  ttuiper^Hi  Moji-isovic!*, 
hi .t.uhuiiil.r.it  Mii/ftjlliniji'nn'ii*  Wnxutv^  Siuji'/il.U'M  llei^pirJii  M€>jwi«4^>vics,  Tn/pitea  ^ubhul- 
I  ihhi  Huhir,  nuti  umiiy  niUt*r  H\HU'U*t^  cliam<?t<fri>»tic  of  the  upper  Karnic. 

riftOUTKI  rNITATIBOLini;  FOLIACXUS  Dittmmr. 

I'l.  KXXXII,  i\^p^.  1-10. 

t*4ii)    .immiiitilfti  fiihiwfUH,  hlitiiiNr,  /iir  Khiiiki  i\vT  lUIJHtiittiT  Kalkf*:  (leofOioHt.-palfleont.  Beitr.,  von 

MuMiirkii,  Hi'hlii'iihHi'li  iifnl  Wfimri'fi,  vol.  1,  p.  :{r»K,  IM.  XV,  ^h.  10-12. 
jMlil    ,Stihinnihli»  Julitwrim,  MnJMlMfvirN,  ( 'iiiiliiiloiMKlcii  flf*r  IlallHtiitter  Knlke:  Abhandl.  K.-k.  geol. 

iii>l«<iiiNiiiHhih,  vvIkii,  viii.  0,  p(.  L\  p.  MM),  IM.  (;XL,  n^.  i-n. 

Ii'iinii  itviiliilis  I'ohuNt,  lltUn  (Mnl)m(*in|if,  and  little  indented  by  the  inner  volu- 
limin.  WhiH'lh  Inw  luid  hi(*rnuNlii|;  slowly  in  height,  trapezoidal  in  shape;  sides 
llitlloiiiMl  mill  nlnplnu  iiutwurd,  with  H(|uan\  angular  abdominal  shoulders  and 
llitllniiod  bnmil  vmiiIiM',  liniblllral  Hhould(M*s  rounded,  umbilicus  wide  and  deep, 
n^|MitilMg  lh««  InniM'  vnlulloiiH,  TIm^  ht^i^^ht  of  the  whorl  is  about  equal  the  width 
Mild  MHO  hull'  of  (lit«  lohil  dliiini^ter.  The  width  of  the  umbilieus  is  about  one-third 
of  (ho  iliiiiiiolor  of  Iho  nlh^ll. 

Uii  (ho  nlMliHiiliml  Hlumldors  is  n  vow  of  stri^n^  but  blunt  knots,  which  are  the 
M  iiiMMiil-i  of  (ho  tn\ui(ss  Npiiio^,  In  addition  io  these,  the  surface  is  ornamenteti 
^\llli  lino  iiolliil  ^\\u\\  which  run  ncarlv  stnuirht  up  the  sides,  and  l>end  sharply 
liiiNMud  III  (ho  iiiiULMhtd  knots,  fonnin^r  a  bn^ul  anvl  dcej>  sinus  on  the  venter.  On 
llip  \on(»  I  aio  «\MMi  aUo  lino  spinil  linos,  which  vfive  a  s^miewhat  n^ticulattni  appear- 
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ance  to  this  portion  of  the  shell.  On  the  sides  are  low  folds  which  become  strono^er 
on  the  venter,  bending  forward,  parallel  to  the  cross  striaB. 

The  septa  are  ceratitic;  the  external  lobe  is  narrow  and  divided  by  a  small 
siphonal  notch;  the  lateral  lobe  is  larger,  distinctly  serrated,  and  falls  on  the 
abdominal  shoulder  angle;  on  the  umbilical  slope  there  is  a  small  but  distinct  second 
lateral  or  auxiliary  lobe.  The  antisiphonal  lobe  is  narrow,  and  flanked  by  a  single 
short  internal  lateral  on  each  side. 

There  is  no  other  species  with  which  Tlrolites  foUaceiis  may  be  compared,  but 
the  Californian  specimens  agree  exactly  with  the  figures  and  descriptions  of  those 
from  the  Alps,  and  there  can  be  doubt  of  the  identity  of  those  from  the  two  regions, 
in  spite  of  their  geographic  separation,  for  the  horizon  and  faunal  association  are  the 
same  in  both  places. 

Horizon  and  locality. — Tirolites  {Mt'tatiroUte^)  foliaceu^  was  first  found  in  the 
Upper  Triassic,  zone  of  Tropites  stibhxillatus^  of  the  Alps.  In  California  it  was  found 
in  the  siime  horizon  in  Shasta  Count}',  3  miles  east  of  Madison's  ranch,  between 
Squaw  Creek  and  Pit  River,  associated  with  Tropites  suhhidlatm^  Paratro/rites 
Sellai^  Saf/enitf'ti  llerhic/u\  Discot?'opite><  HandlingensiM^  Ilalobia  auperha.,  and  many 
other  species  characteristic  of  this  zone. 

GreniiH    DIl^ARITES    IVto.isiHOvics. 

1882.  Dinarites,  E.  von  Mojsisovics,  CephalojKxien  der  Mediterranen  Triasprovinz:  Abhandl.  K.-k* 

f^eol.  Reichsanstalt,  Wien,  vol.  10,  p.  5. 
1886.  DinaritfSj  E.  von  Mojsisovics,  Arktische  Triasfaunen:  M^m.   Acad.  imp.  sci.  St.-Pctersbourg, 

scr.  7,  tome  33,  No.  6,  p.  9. 
1895.   Diiiarltes,  W.  Waagen,  Fossils  from  the  Ceratite  Formation:  v^alt  Range  Fossils,  vol.  2,  p.  23: 

Mem.  Gcol.  Survey  India,  Pal.  Indica,  ser.  13. 
1895.  Dxnar'iU'n,  C.  Diener,  Triadische  Cephalopoilenfaunen  der  ostsibirischen  Kiistenprovinz:  Mom. 

Com.  g6ol.,  St.-P^tersbourg,  vol.  14,  No.  3,  p.  11. 
1895.  IHnante.%  W.  Salomon,  (xeol.  und  Pal.  Studien  iiber  die  Marmolata:  Palfleontographica,  vol.  42, 

p.   179. 
1900.  Apliicoreras,  A.   Hyatt,  Cephalopoda:  Text-book  of  i*alH?ontology,  by  K.  von  Zittel,  p.  556. 

( Translated  }>y  ( \  K.  Plastman. ) 
1900.   Phicorerofi,  A.    Hyatt,  Cephalopoda:    Text-book   of   PaUcontoIogy,    by   K.  von    Zittel,  j).    556. 

(Translated  by  C.   R.   Eastman.) 
1900.   Proi(>phirera»,  A.  Hyatt,  Cephalopo<la:  Text-l)Ook  of  Pala*ontology,  by  K.  von  Zittel,  j).  556. 

(Translated  by  C.  R.  Eastman.) 
19(X).   Psemfo(Jin(tritf'i<y  A.  Hyatt,  Cephalopo<la:  Text-book  of  Paheontology,  by  K.  von  Zittel,  j).  559. 

(Translated  by  C.   R.  Ea,Mtinan.) 

1902.  J)inaritet(,  E.  von  Mojsisovics,  Cephalopoden  der  Hallstiitter  Kalke,  Supplement-Heft:  Abhandl. 

K.-k.  ueol.  Reichsiinstalt,  Wien,  vol.  6,  pt.  1,  p.  324. 

1903.  T>lii(trlti.'<,  K.  Kittl,  Die  Cephalopoden  von  Muc.  in  Dalmatien:  Abhandl.  K.-k.  geol.  Reichsan- 

Htalt,  Wien,  vol.  20,  p.  12. 
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Type. —  Ceratites  dalmatinus  Hauer,  figured  by  E.  von  Mojsisovics  in  Cephalo- 
poden  der  Mediterranen  Triasprovinz,  p.  8,  PI.  I,  tigs.  7  and  8. 

Form  evolute,  somewhat  compressed  laterally,  not  deeply  embracing  nor  deeply 
indented  by  the  inner  volutions.  Whorl  higher  than  wide,  usually  helmet-shaped, 
with  rounded  sides  and  convex  venter,  without  keel  or  furrow. 

Mojsisovics  divided  this  genus  into  two  groups  on  the  Imsis  of  the  sculpture: 
The  N\idi^  in  which  the  shell  remained  almost  smooth  through  life;  and  the  6Vy- 
cuifiplicati^  in  which  there  are  strong  umbilical  ribs  or  nodes,  which  reach  up  the 
sides  and  frequently  cross  the  venter.  This  latter  group  is  the  most  characteristic, 
and  was  regarded  as  the  direct  ancestor  of  OeratUen^  while  the  Nudi  were  consid- 
ered by  Mojsisovics  as  the  ancestors  of  KUpsteinia,  In  Dinar ites  the  sculpture  is 
largely  confined  to  the  umbilical  region,  and  the  whorl  is  helmet-shaped,  in  contra- 
distinction with  TiroliteH^  in  which  the  nodes  are  marginal,  and  the  cross  section 
of  the  whorl  trapezoidal.  At  maturity  the  sculpture  of  Dinaritem  may  be  almost 
obsolete,  but  it  is  always  distinct  in  the  adolescent  stages. 

The  septa  are  slightly  ceratitic,  the  saddles  all  entire,  and  the  principal  lobes 
usually  serrated.  The  external  lobe  is  divided  by  a  siphonal  saddle  into  two 
branches;  there  is  but  a  single  principal  lateral  lobe,  and  a  very  small  auxiliary 
just  outside  of  the  umbilicus.  The  internal  septa  show  a  slender  antisiphonal 
lobe,  flanked  on  each  side  b}^  a  single  lateml. 

The  body  chamber  is  said  to  be  short,  but  as  it  is  usually  incomplete  there  is 
no  certainty  that  it  may  not  have  been  long  in  the  extremely  evolute  forms. 

Dinarites  occurs  in  the  Lower,  Middle,  and  Upper  Triassic  of  the  Mediterranean 
region,  in  the  Lower  Triassic  of  eastern  Siberia,  and  it  has  been  cited  from  the 
Ceratite  sandstone  of  India,  although  the  species  figured  under  that  name  probably 
do  not  belong  to  Dinarites,  In  America  it  lias  been  found  onlv  in  the  Middle 
Triassic  of  Nevada. 

BIKABITEB  B0H£-yi8T£  Hyatt  and  Smith,  sp.  nov. 

PI.  LX,  figs.  1-^. 

Form  evolute,  discoidal,  laterally  compressed.  Whorls  low  and  increasing 
slowly  in  height.  Sides  flattened,  with  abruptly  rounded  umbilical  shoulders,  and 
narrow,  rounded  venter.     Abdominal  shoulders  like  the  ventral,  but  less  abrupt. 

The  involution  is  very  slight,  being  Icvss  than  one-tenth  of  the  height  of  the 
whorl.  The  umbilicus  is  wide  and  shallow.  The  height  of  the  whorl  is  one-third 
of  the  totiil  diameter  of  the  shell  and  the  width  is  three-fifths  of  the  height. 
The  width  of  the  umbilicus  is  two-fifths  of  the  diameter  of  the  shell. 

The  surface  is  ornamented  with  both  ribs  and  vari(;es.  The  ribs  begin  on  the 
um})ilical    shoulders   and   run    nearl}-  straight   up  the  sides  and   across  the  venter 
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without  interruption,  although  they  become  weaker  at  the  a))floniinal  shoulders. 
They  divide  into  pairs  at  a  point  about  halfway  up  the  sides,  and  also  new  ribs 
are  frequently  introduced  ))v  intercalation,  although  at  irregular  intervals.  The 
constrictions  or  varices  are  parallel  with  the  ribs,  and  occur  about  eight  to  a 
revolution.     This  ornamentation  shows  on  the  cast  as  distinctly  as  on  the  shell. 

The  septa  consist  of  a  divided  v  entral  lobe,  a  principal  latenil  lobe,  and  a 
small  auxiliary.     The  lobes  are  slightly  serrated,  the  saddles  entire. 

The  length  of  the  bcxly  chamber  is  unknown,  but  is  at  least  two-thirds  of  a 
revolution. 

Dlmeimoim  of  the  tijpe  specimen. 

mm. 

Diameter 52 

Height  of  the  last  whorl 1 7. 5 

Height  of  the  last  whorl  from  the  preceding 16 

Width  of  the  last  whorl 11 

Involution 1.5 

Width  of  mnbilicuB 22 

D!narlfe.'<  hon^-iustce  belongs  to  the  group  of  Dlimrltes  circu7nj)Ifca(f\  but  is 
unlike  most  other  species  of  this  genus.  A  similar  species.  Dinar ite.H  ornatvs^ 
has  been  described  by  v^on  Hauer''  from  the  upper  Muschelkalk  zone  of  Ceratites 
t/'inodosffs.  In  describing  this  species  von  Hauer  says  that  it  may  possibly 
belong  to  another  genus,  on  account  of  the  varices,  which  are  usually  lacking  on 
typical  Dhuir!tet<,  It  is,  however,  nearer  to  this  than  to  any  other  genus,  and 
the  writers  prefer  not  to  found  a  new  genus  on  such  slight  differences. 

llovlzon  and  loadlty, — Dlnarites  Ixxiii^-vUta^  was  found  in  the  Middle 
Triassic  upper  Muschelkalk,  at  Unionville,  Buena  Vista  Can3'on,  West  Humboldt 
Range,  Nevada,  associated  with  Acrochord  iceraa  Hyatt  I  ^  Beyrichitea  rotelllfoj^mis^ 
and  other  species  characteristic  of  that  horizon. 

The  type  is  in  the  collection  of  J.  P.  Smith. 

A  single  specimen  of  this  species  was  also  found  in  the  same  horizon  and 
association  in  the  Star  Canyon,  near  the  Sheba  mine,  in  the  West  Humboldt 
Range. 

1893.  Dauuhiteti,  Mojpisovi(»8,  Die  Cephalopoden  der  Hallstiitter  Kalke:  Abhandl.  K.-k.  geol.  Reichs- 
anstalt,  Wien,  vol.  6,  pt.  2,  p.  398. 

1897.  Ikwubites,  Diener,  Cephalopoda  of  the  lower  Trias:  Himalayan  Fossils,  vol.  2,  pt.  1,  p.  24* 
Mem.  Geol.  Survey  India,  Pal.  Indiea,  ser.  15. 

1900.  Fhriatntf^,  Hyatt,  Cephalopoda:  Text-lxM)k  of  Paheont<)logy,  by  K.  von  Zittel,  p.  558.  (Trans- 
lated by  ('.  R.  Eastman.) 

1902.  Danuliites,  Mojsisovie??,  Cephalopoden  der  Hallstiitter  Kalke,  Supplement- Heft:  Abhandl. 
K.-k.  iieol.  Reicht-ianstalt,  Wien,  vol.  H,  j)t.  1,  p.  323. 

'« CcphaloiKxlen  der  Trims  von  IJosnien:  DenkM-lir.  K.  Akad.  Wise.,  Wien,  vol.  59,  1892,  p.  259.  PI.  II.  fig.  6  n-d. 
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Type, — '^ Cdtites^'^  Floriani  Mojsisovics,  Cephalopoden  der  Mediterranen  Trias- 
provinz,  p.  145. 

Evolute,  little  embracing,  robust  whorls,  slowly  increasing  in  size;  umbilicus 
very  wide;  shape  of  cross  section  subquadratic;  body  chamber  short.  Sculpture 
of  the  circumplicate  type,  consisting  of  simple,  rarely  bifurcating,  ribs  running 
straight  from  the  umbilicus  up  the  sides  to  the  abdominal  shoulders,  but  always 
interrupted  on  the  somewhat  rounded  venter. .  Occasionally  there  is  a  thread-like 
keel  in  the  center  of  the  siphonal  area,  but  this  is  usually"  smooth  and  flattened. 

Septa  ceratitic,  an  external,  two  lateral,  and  an  auxiliary  lobe  present.  In 
one  species  the  septa  seem  to  remain  through  life  in  the  goniatitic  stage,  and  in 
others  the  auxiliary  lobe  remains  entire,  but  usually  all  four  are  serrated. 

Mojsisovics  at  fii'st  included  the  type  species  under  his  genus  Cdtites^  which 
is  characterized  by  goniatitic  lobes  and  long  body  chamber.  Afterwards,  when  its 
characters  became  better  known,  he  placed  it  under  the  group  of  Ceratites  obsoUti^ 
for  which  he  established  the  subgenus  DanuhiUn^  with  this  species  as  t)he  type. 
But  since  this  group  is  not  derived  from  Ceratites^  and  is  probably  not  the  ancestor 
of  that  genus,  the  writers  prefer  to  consider  it  as  an  independent  genus. 

Waagen ^  assigns  to  his  genus  GxjroniteH  a  number  of  species  that,  on  account 
of  their  sculpture,  ought  to  be  classed  with  Danuhltts,  In  the  same  work  Waagen 
also  ascribes  several  species  to  Celtltes  that  ought  to  be  referred  to  Damdntes, 

Hyatt*  took  Celtltes  FU/rlani  as  the  type  of  a  new  genus  FlorUinites^  having 
overlooked  the  fact  that  it  was  already  used  as  the  type  of  another  genus. 

Species  that  may  belong  to  Dmuihites  have  already  been  described  from  the 
American  Triassic.  ''^ Clyd/mite^^'^  Ictvidfjrsatus  Meek^  (not  Hauer  and  not  Gabb)  is 
said  by  Mojsisovics^  to  belong  to  Dannhites^  D,  Halll  Mojsisovics,  and  to  be  different 
from  the  form  ascribed  by  Gabb  to  the  same  species.  White'  figures  a  species 
from  the  Lower  Triassic  of  Idaho  under  Meelcocvrna  aplnnatmn^  which  Waagen 
has  showh  can  not  belong  to  that  species,  and  renames  GynmiteH  whitman  us 
Waagen  (Fossils  from  the  Ceratite  Formation,  p.  21>l).  Diener^  suggests  that  this 
species  should  rather  be  classed  with  Danuhltts.  An  examination  of  the  original 
specimen  in  the  United  States  National  Museum  confirms  this,  for  the  shell  and  cast 
are  wholly  destitute  of  spiral  striation,  and  the  radial  ribs  might  well  belong  to 
Dan  libit  en. 

This  genus  is  common   in   the   Lower  Triassic  of  India,   Siberia,   Idaho,  and 

aFossilH  from  the  Ceratite  Formation:  .Salt  Kaiige  Fossils,  vol.  2,  ISWi,  p.  288:  Mom.  (je<.il.  Survey  India.  Pal.  Indiea, 
ser.  13. 

^Cephalopo<la:  Toxt-Book  of  Paleontology,  by  Zittel,  1900.  p.  558:  translation  by  C.  R.  Eastman. 

c\5.  9.  Geol.  E.xplor.  lOth  Par.,  vol.  4.  p.  101).  PI.  X.  ftsr.  7. 

dObertriadis<'h«'n  Cephilopoden-Faunen  <les  Himalaya:  Denkijehr.  K.  Akad.  WIs.s.,  Wi«'n.  vol.  t>3,  18%,  p.  124, 

«U.  S.  (ieol.  and  <;eog.  Siirv.  Terr.,  vol.  12.  1880,  PI.  XXXI.  fig.  1  e  (not  1  a,  b.  d.  which  U  \\\v  true  M^'kocfrna 
aplanntuiin. 

/Cephalop^Kla  of  the  lower  Tria.s:  Himalayan  Fo»«ils,  vol.  2.  pt.  1,  1897,  p.  28.  Mem.  Geol.  Survtiy  In<iia.  Pal.  Indica, 
ser.  15. 
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California,  and  in  the  Middle  Triassir  of  Siberia,  Japan,  and  Nevada.  Danuhites 
Stro?i{//\  sp.  nov.  is  the  only  form  described  from  America  that  certainly  belongs  to 
Dan  tih!trt<, 

BANUBITEB  8TB0HQI  Hyatt  and  Smith,  sp.  nov. 

PI.  IX,  figs.  4-10. 

Ev^olute,  robust,  discoidal,  somewhat  compressed  latemlly,  widely  iimbilicate. 
Whorls  low  and  increasing  slowly  in  height,  covering  about  one-half  of  the  inner 
volution,  and  indented  by  it  to  one-fifth  of  the  height.  The  height  of  the  whorl  is 
a  little  more  than  one-third  of  the  diameter  of  the  shell.  The  umbilicus  is  shallow 
and  wide,  being  nearl}'  one-half  of  the  total  diameter.  The  surface  is  ornamented 
only  with  coarse,  rounded,  straight,  radial  ribs,  that  start  from  the  umbilical 
shoulders  and  run  up  the  flanks  to  the  rounded  abdominal  shoulders,  where  they 
become  obsolete.     The  venter  is  highl}^  arched,  helmet-shaped,  and  smooth. 

The  septa  are  ceratitic,  the  saddles  are  all  rounded  and  entire,  and  the  lobes 
serrated.  The  ventral  lobe  is  divided  by  a  short  siphonal  saddle  into  two  very  short 
narrow  branches,  the  fii*st  lateral  lobe  is  broader  and  longer,  the  second  lateral  about 
the  size  of  the  external,  and  there  is  a  small  shallow  entire  auxiliary  on  the  umbilical 
shoulders.  The  bod}'  chamber  seems  to  have  been  short,  but  no  perfect  specimens 
were  found  to  illustrate  this  point. 

Horizon  and  lovalfty. — Lower  Triassic  Meekoceras  beds,  of  the  Inyo  Range, 
east  side  of  Owens  Valley,  Inyo  Count}-,  Cal.,  li  miles  east  of  the  Union  Spring, 
and  3  miles  east  of  Skinner's  ranch,  on  the  McAboy  trail  leading  over  the  Union 
Wash  to  Salinas  Valley.  This  locality  is  about  15  miles  southeast  of  Independ- 
ence, and  this  species  was  associated  \\\i\\  Jleekocerm  (jraciUtatis^  Jf.  aplanatum^ 
and  M,  nuiMtachanKm.  and  manv  others  characteristic  of  the  Lower  Triassic. 
The  specific  name  is  given  in  honor  of  Mr.  A.  M.  Strong,  who  assisted  in 
collecting  this  fauna. 

1879.  Bahiton\t4^s,  Mojsisovics,  VorliUifi^e  kurze  Uel)er8icht  der  Ammonit^n-Gattun^en  der  Mediter- 
ranen  und  Jiivavischen  Triius:  Verhandl.  K.-k.  j^ol.  Reichjaant^tiilt,  Wien,  j).  189. 

1882.  lialnUmltes,  Moj.sisovici«,  CephaIop(Klen  der  Mediterraiien  Triasprovinz:  Abhandl.  K.-k.  geol. 
Uoichpanstiilt,  Wien,  vol.  10,  p.  77. 

1887.  linlatoiiitt's,  Hauer,  Cephalopoden  <leH  Bosnischen  Muschelkalken:  Denknohr.  K.  Akad.  Wise., 
Wien,  vol.  54,  p.  29. 

1889.  Arniot}tt:i<,  Hyatt,  in  Wliiteaves,  Fossils  of  the  Triassic  Rocks  of  British  Columbia:  Contribu- 
tions C-anadian  Paheontology,  Geol.  Nat.  Hist.  Survey  Canada,  vol.  1,  pt.  2,  p.  144. 

1892.  Ffilntotiitcii,  Hauer,  Cei)haloiM><len  der  Trias  von  Bosnien:  Denkschr.  K.  Akad.  Wiss.,  Wien, 
vol.  59,  i)t.  1,  p.  270. 

1896.  Bnlatim'iUi^,  Arthaber,  Cephalopoden fauna  der  Reiflin^er  Kalke:  Beitr.  Pal.  und  Geol.  Usterreich- 
Unj:arns  und  <les  Orients,  vol.  10,  pt.  1,  p.  60,  and  pt.  2,  p.  198. 
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The  septa  are  ceratitic  but  the  saddles  are  slightly  indented;  the  lobes  are  all 
distinctly  serrated.  The  internal  lobe  is  divided  by  a  short  siphonal  saddle;  the  first 
lateral  is  large,  slightly  digitate;  the  second  lateral  smaller  and  simpler;  this  followed 
b}'  a  smaller  third  lateral;  the  true  auxiliary  series  consists  only  of  denticulations 
below  the  auxiliary  saddle.  The  septa  are  not  like  those  of  Cemtitex  ( Gyninotocercui) 
Blakei  Gabb,  with  which  species  Gabb  united  it.  The  young  shells  are  much  more 
evolute,  robust,  and  have  rougher  sculpture. 

This  species  was  erroneously  a^isigned  by  Hyatt  to  his  genus  Gymnotoceras^  but 
has  not  the  least  kinship  with  that  group;  it  agrees  in  all  respects  with  Waagen's 
genus  BeyrichiteM, 

Horizon  muJ  locality. — Beyriohites  rotdlifornxi^  was  found  by  the  United  States 
Geological  Exploration  of  the  Fortieth  Parallel  in  the  Middle  Triassic  limestone, 
Buena  Vista  Canyon,  West  Humboldt  Range,  Nevada,  from  which  place  came  the 
t3'pe;  the  Whitney  Survey  found  it  at  New  Pass,  Nevada.  J.  P.  Smith  found  it 
very  conmion  in  the  Middle  Triassic  of  Cottonwood  Canyon,  near  the  Lucky  Dog 
mine.  West  Hiunboldt  Range,  and  on  the  divide  between  Tro}'  Canyon  and  the  South 
Fork  of  American  Canyon,  about  4  miles  south  of  Foltz  post-office,  in  Spring  Valley, 
in  both  places  associated  with  Anolcitex  Whitney i^  CeratUes  humholdtevsiH^  Celtites 
Ilalli^  Acrochordlceras  Ilyatti^  (Tyim\otoceraf<  Blakei^  Daonella  duiia,  and  many 
other  molluscs. 

Familv  CERATITID.E. 

Form  usually  evolute,  but  involute  in  some  groups;  lateralh'  compressed, 
robust.  Surface  usually  ornamented  with  ribs,  or  spines,  and  sometimes  with  ven- 
tral keels.  Body  cham})er  short  in  most  genera,  but  in  some  few  it  is  long.  Septa 
ceratitic  in  nearW  all  genera,  but  goniatitic  in  some  primitive,  and  in  some  rever- 
sionary genera;   ammonitic  in  some  highly  specialized  forms. 

The  Ceratitidae  formerly  included  all  ammonites  with  ceratitic  septa,  but  it  was 
gradually  found  out  that  most  Triassic  families  contained  genera  with  this  sort  of 
septation,  and  so  the  group  was  finally  restricted  to  those  in  the  development  series 
of  Ceratites  nodosm.  Even  with  this  restriction  the  family  has  been  large  and 
unwieldy,  for  many  genera  having  little  kinship  with  the  type  resemble  it  greatly, 
and  manv  others  that  are  closelv  related  to  it  efeneticallv  do  not  resemble  it  at  all. 
The  classification  of  this  family,  therefore,  can  not  be  based  on  mere  resemblance, 
but  on  development  series,  and  on  ontogenic  studies  of  the  various  genera. 

The  most  primitive  members  of  the  family  are  all  evolute  little  embracing  forms 
with  very  simple  septa,  and  the  voung  stages  of  all  the  genera,  except  the  most 
specialized,  are  of  this  type.  This  indicates  that  the  family  radicle  is  to  be  sought 
in  an  evolute  form  witli  simple  septa.     More  than  this,  all  the  earliest  known  mem- 
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bers  of  the  famil}-  have  little  sculpture,  and  the  adolescent  stages  of  most  genem, 
except  the  highly  s[)ecialized  later  forms,  are  nearly  smooth.  This  indicates  that 
this  family  had  a  common  origin  with  the  Meekoceratidie  and  the  Hungaritida^,  in 
some  genus  with  the  characters  of  Lecanites,  While  the  later  genera  of  all,  three 
families  can  easily  be  distinguished  from  each  other,  the  earlier  ones  can  not:  and, 
further,  the  young  stages  of  all  three  groups  are  very  similar,  which  is  sufficient 
justification  for  placing  all  three  in  the  suborder  Ceratitoidea. 

The   most  elaborate  and  systematic  classification  of  the  Cemtitidte  has  been 
attempted  by  E.  von  Mojsisovics,"  who  divided  the  family  as  follows: 


Subfamily  Dinaritimr. 


8ubfamily  Tirolitintv. 


Phylum  I.  DinanteUy  containing  DinariteSj  Ceratiteny  and  ArpadUes^  withanum- 

l)er  of  suljgenera,  or  subordinate  genera. 
Phylum  II.  Htraditeay  containing  Ileracliies  and  CyrfoplenriteM. 
Phylum  III.   Orthopleuriteaj  containing  Pohjcifdus,    Chorisioreras^   Rhalnioceras^ 

and  Cochloceras. 
Phylum  I.   Tiroliten^  containing  Tirol iies  and  Badiotites. 
Phylum  II.  Disiichiteti,  cr)ntaining  Distichites  and  Ectolciies. 
Phylum  III.   Trachycerateaj  containing  Irachifceras^  Eremites^  Sandlingite^y  Cly- 

donites,  and  Sireniles. 


The  Dinaritina*  were  supposed  to  develop  out  of  Dinariten  and  the  Tirol itinae 
out  of  TlroHtes^  and  both  were  thought  to  have  come  from  Xenodwcus  or  some 
related  genus.  This  subdivision  of  the  family  is,  then,  not  merely  a  convenient 
arrangement,  but  an  attempt  at  a  phylogenic  classification.  All  the  later  work  of 
Diener,  Waagen,  and  others  has  substantiated  the  classification  in  all  essentials, 
although  some  of  the  details  must  l)e  modified. 

The  writers  have  studied  the  ontogeny  of  DannhlttH^  Ceratite^^  Arpadites^  and 
Clionites^  of  the  Dinaritina\  and  have  found  the  young  stages  to  be  like  TlroUtes'^  so  it 
becomes  probable  that  TiroUtes  is  the  ultimate  family  radicle  of  both  divisions  of  the 
Ceratitidie.  The  parent  form  of  Tirol itts  can  not  have  been  either  Xe)iodiscus  or 
XeuaspU^  but  rather  Lecaniten^  which  difl'ers  onlv  very  slightly  from  the  earlier 
species  of  Dinar Ite^^  DanuhlteH^  and  Tiro/ !f eft.  Lecanites  itself  was  probably  derived 
from  Para/ecanitesof  the  Permian  and  Lower  Triassic,  through  which  the  Ceratitida* 
were  pro})ably  derived  from  the  Prolecanitidje  of  the  Carboniferous.  By  the  Prole- 
canitidje  the  writers  do  not  mean  the  phylum  or  suborder  as  the  term  has  l)een  used 
by  Karpinsky  and  Haug,  but  the  group  of  J^ro/eranifefi, 

At  the  time  Mojsisovics  selected  Xenodlscio^  as  the  probable  radicle  of  the 
Cemtitida'  it  was  the  onh"  Permian  anunonite  genus  known  that  could  possiblv  have 
been  the  ancestral  form.  Rut  rhe  later  work  of  Diener  and  Waagen  has  shown  that 
the  chanictcrs  of  this  genus  and  its  kindred  form  Xenasjtis  are  too  highly  specialized 

'Htplinloj..Hl«ii  <lir  IhiUstiilttT  Kalki*:  Abhniull.  K.-k.  ^eul.  Kcichsjinstiilt.  \Vi«'H.  vol.  O.  i>t.  '2  1S93.  i».  :U«S. 
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for  either  one  to  have  been  the  family  i*adicle,  and  that  there  are  other  similar  but 
more  primitive  genera  in  the  lowest  beds  of  the  Triassic,  that  ma}'  with  more 
probability  be  regarded  as  the  ancestors  of  the  Ceratitidie. 

No  Ceratitida?  are  as  yet  known  certainly  below  the  Lower  Triassic,  although  in 
this  formation  Danahitea  is  known  in  the  very  lowest  l)eds,  and  must  have  developed 
in  the  Permian.  Even  Lecanltes  itself  is  not  yet  known  in  the  Permian,  although 
XeiKKlinoiis^  Xenaspis,  Hungarltes^  and  Otoreras^  which  must  have  developed  out  of 
LecanittH^  are  known  in  the  upi>er  Permian.  Our  knowledge  of  the  ammonites 
of  the  Carboniferous  and  Permian  is  still  very  fragmentary,  and  until  more 
discoveries  are  made  all  our  classifications  will  stand  on  an  insecure  basis.  At 
present  the  ontogeny  of  the  principal  genera  is  the  only  criterion,  and  that  is 
uncertain,  because  of  the  imperfection  of  the  material  and  its  scarcity. 

In  America  the  Ceratitidiie  arerepresented  in  the  I.K)wer  Triassic  by  Danuhlte^; 
in  the  Middle  Triassic  b}'  I)inaritei<^  DanuhiteH^  Cemtiten^  TiroUtes^  AcrochtyrdlctraH^ 
Balatrmlte^s^  TracliyceraH  (Protrachyceras  and  Anohdie^)^  and  Eudiseocet*(iH;  in  the 
Upper  Triassic  by  Tlrolites^  Clvmites^  Ai'jmdites^  Trachyceras  {I^otraehyceras)^ 
SandUngiteH^   SireniteH^  Polyoyclm^  and  RhahdoceraH, 

G-onuH   'riKOX^ITKS    JMojHiHovieM. 

1878.  TiroliieSy  Mojsisovicp,  Dolomitriffe  von  Siidtirol  und  Venetien,  Wien,  p.  43. 

1879.  Tirolite^y  MojeifiovicrH,  Vorliiufige  kurze  Uebersicht  der  Amnioniten-Gattungen  der  Me^liteiranen 

und  Juvavisc'hen  Trias:  Verbandl.  K.-k.  gi*ol.  Kcichsanstalt,  Wien,  p.  138. 
1882.   TiroliUs,    MojpiHovics,  Gei)halopoden   der  Me(iiterranen   Triasprovinz:    Abhandl.    K.-k.    geol. 

Reichsanstalt,  Wien,  vol.  10,  p.  64. 
1898.   TirolUeHy  MoJ8i.sovic8,  Cephalopoden  der  Hallstiitter  Kalke:  Abhandl.  K.-k.  geol.  Reichsanstalt, 

Wien,  vol.  6,  pt.  2,  p.  588. 

1902.  Ttrolites,  Mojsisovics,   CephaloiKxien  der  Halletiitter  Kalke,  Supplement- Heft:  Abhandl.  K.-k. 

geol.  Reichsanstalt,  WMen,  vol.  H,  j)t.  1,  p.  324. 

1903.  Tirolites,    K.     Kittel,    Die    Cephalopoden     von    Mud   in     Dalmatien:      Abhandl.    K.-k.    geol. 

Reichsanstalt,  Wien,  vol.  20,  p.  29. 

!lypt\ — ^" Ceratites^^  idrlanuM  Hauer,  O>plialopoden  der  Unteren  Trias  der 
Alpen:  Sitzungsber.  K.  Akad.  Wiss.,  Wien,  vol.  52,  1865,  p.  (JlO,  PI.  I,  figs.  4 
and  5;  and  in  Mojsisovics,  Cephalopoden  der  Mediterranen  Triasprovinz,  1882, 
p.  67,  PI.  I,  fig.  1. 

Evolut<>,  little  embmcing,  robust,  laterally  compressed  whorls,  with  wide, 
shallow  umbilicus.  Venter  flattened,  and  without  central  furrow  or  other  sculpture. 
Sides  ornamented  with  ribs,  which  end  on  the  square  abdominal  shoulders  in  long 
spines.  Body  chamber  short.  Septa  simple;,  external  lobe  divided  by  a  shallow 
siphonal  prominence;  the  two  branches  of  this  lobe  are  goniatitic.  The  lateral  lobe 
is  broad  and  shallow,  and  mav  be  weaklv  serrated,  althouirh  in  some  forms  it  is 
goniatitic.     An  auxiliary  lobe  may  be  faintly  indicated  on  the  umbilical  shoulder. 
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This  genus  was  regarded  by  Mojsisovics  as  tlie  radicle  of  the  Tirolitiiuv,  a 
su})fainily  of  the  Ceratitida*,  including  7V/vV/Yi^,  Bfflaton/tcs^  Traihifcera^^  and 
Sircniti^s  as  its  chief  representatives.  But  the  writers  are  inclined  to  go  further, 
and  regard  this  as  the  mdicle  of  all  the  typical  Ceratitida\  for  a  distinct  TimllteH 
stage  has  been  observed  in  most  of  the  genera  of  this  family  of  the  so-called 
Dinaritinie,  as  well  as  Tirolitime. 

Urol  lies  s.  str.  is  characteristic  of  the  Wei'fen  beds  of  the  Lower  Triassic 
of  the  Mediterranean  region,  and  occurs  in  this  horizon  also  in  India  and  in  Idaho. 
In  California  it  is  represented  by  the  subgeims  Meiatirolites  Mojsisovics,  which 
occurs  in  the  Upper  Triassic,  l)v  one  species  of  Ttroliteii  HjnrKhsl^  in  the  Middle 
Triassic  of  California,  and  by  several  species  closely  allied  to  Tlrolitem  ca^slanu^  in 
the  Tirolites  beds  of  the  Lower  Triassic  of  Idaho. 

TIBOLITES  FACIFICTTS  Hyatt  and  Smith,  sp.  nov. 
PI.   XXI,  tigH.   14-18. 

Evolute,  widely  umbilicate:  whorls  robust,  subijuadrate,  low,  and  increasing 
slowly  in  height,  little  embracing,  and  little  indented  by  the  inner  volutions. 
Sides  of  the  whorls  narrow,  and  subangular;  venter  flattened;  abdominal  shoulders 
abrupt.  The  height  of  the  whorl  is  one-third  of  the  total  diameter  of  the  shell, 
the  width  is  slightly  greater  than  the  height,  and  the  indentation  is  only  one-ninth 
of  th(»  height  of  the  whorl.  The  width  of  the  umbilicus  is  four-ninths  of  the 
total  diameter  of  the  shell. 

The  surface  is  ornamented  with  tine  radial  ribs  w^hich  cross  the  venter,  and 
wnth  strong  spines  on  the  abdominal  shoulders. 

The  septa  are  slightly  ceratitic;  the  ventral  lobe  is  divided  by  a  small 
siphonal  notch  into  two  narrow,  slightly  serratod  divisions.  There  is  a  serrated 
lateral  lobe  on  the  abdominal  shoulders,  and  an  unser rated  small  second  lateral 
on  the  umbilical  slope.  The  latter  is  narrow,  pointed,  and  unserrated.  This 
species  has  all  the  characters  of  the  group  of  Tirol UeH  i<plnoHi,  but  is  distinct 
from  any  described  species  in  the  development  of  the  auxiliary  lobe,  in  which 
charact(M*  it  agrecvs  with   Metatirolites, 

TiroUtex  pai'liivHH  was  found  by  J.  P.  Smith  in  the  upper  limestone  beds,  base 
of  Middle  Triassic,  on  the  Union  Wash,  Inyo  Range,  Inyo  County,  Cal.,  about 
15  miles  southeast  of  Ind(»pendence.  It  was  associated  with  IlnnfjariteH,  I^ychites^ 
Xenodiscijs^  Arr</r/fordi('rrat<^  ParapoponoceraSs  in  beds  800  feet  above  the 
Meekocenis  beds. 
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Subgenus  MBTATIROLITBS  Mojsisovics. 

1893.  Metatirolite^y  Mojsisovics,  Cephalopoden  der  Hallstatter  Kalke:  Abhandl.  K.-k.  geol.  Reichs- 
anfltalt,  Wieii,  vol.  6,  pt.  2,  p.  688. 

Type.  — Amman  itesfoUacens  Dittmar,  Zur  Fauna  der  Hallstdtter  Kalke :  Geognost.  - 
palseont.  Beitr.,  von  Benecke,  etc.,  vol.  1,  1866,  p.  358,  PI.  XV,  figs.  10-12,  and 
Mojsisovics,  Cephalopoden  der  Hallstfttter  Kalke,  p.  590,  PI.  CXL,  figs.  1-5. 

Evolute,  little  embmcing,  robust  whorls,  with  wide  umbilicus.  Cross  section 
quadratic,  sides  flattened,  abdominal  shoulders  square,  venter  flattened  and  broad, 
without  any  central  furrow.  A  row  of  spines  is  seen  on  the  abdominal  shoulders  as 
in  Tirolites  s.  str.  The  septa  consist  of  a  divided  external  lobe,  serrated  first  lateral, 
and  a  distinct  auxiliarv  lobe  on  the  umbilical  shoulder.  This  latter  character  is  the 
only  mark  of  distinction  from  TiroUles^  from  which  this  subgenus  undoubtedly 
descends. 

Metatlrolites  is  found  in  the  Tpper  Triassic,  Kamic  stage,  zone  of  Tropites 
svhhvllixtnH^  in  the  Mediterranean  region,  to  which  it  has  been  supposed,  \ip  to  the 
present,  to  be  confined.  J.  P.  Smith  found  Metatlrolites  foUaceus  Dittmar  in  the 
Upper  Triassic  of  Shasta  (^ounty,  Cal.,  associated  with  Ilalohia  superha  Mojsisovics, 
Diacotropites  sandlingenmH  Hauer,  SdcjeniteH  Ilerhlchi  Mojsisovics,  Tropites  sxthbxd- 
latus  Hauer,  and  many  other  species  cliamcteristic  of  the  upper  E^arnic. 

TIBOLITEB  (METATIBOLITEB)  F0LIACEU8  Dittmar. 
PI.  LXXXII,  figs.  1-10. 

866.  Ammonite  foUaceuSy  Dittmar,  Zur  Fauna  der  Hallstiitter  Kalke:  Geognoet.-palaeont.  Beitr.,  von 
Benecke,  Schlcenbach  und  Waagen,  vol.  1,  p.  358,  PI.  XV,  figs.  10-12. 

1893.  Metatirolites  fofiaceuSj  Mojsisovics,  Cephalopoden  der  Hallstutter  Kalke:  Abhandl.  K.-k.  geol. 
Reichsanstalt,  Wien,  vol.  6,  pt.  2,  p.  690,  PI.  CXL,  figs.  1-5. 

Form  evolute,  robust,  little  embracing,  and  little  indented  by  the  inner  volu- 
tions. Whorls  low  and  increasing  slowly  in  height,  trapezoidal  in  shape;  sides 
flattened  and  sloping  outward,  with  square,  angular  alxlominal  shoulders  and 
flattened  broad  venter.  Umbilical  shoulders  rounded,  umbilicus  wide  and  deep, 
exposing  the  inner  volutions.  The  height  of  the  whorl  is  about  equal  the  width 
and  one-half  of  the  total  diameter.  The  width  of  the  umbilicus  is  about  one-third 
of  the  diameter  of  the  shell. 

On  the  abdominal  shoulders  is  a  row  of  strong  but  blunt  knots,  which  are  the 
remnants  of  th(j  Tiro/ites  spines.  In  addition  to  these,  the  surface  is  ornamented 
with  fine  radial  striie,  which  run  nearh'  straight  up  the  sides,  and  l^nd  sharph' 
forward  at  the  marginal  knots,  forming  a  broad  and  deep  sinus  on  the  venter.  On 
the  venter  are  seen  also  tine  spiral  lines,  which  give  a  somewhat  reticulated  appe^ir- 
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ance  to  this  i)ortion  of  the  shell.  On  the  sides  are  low  folds  which  become  stroncrer 
on  the  venter,  })ending  forward,  parallel  to  the  cross  striae. 

The  septa  are  ceratitic;  the  external  lobe  is  narrow  and  divided  by  a  small 
siphonal  notch;  the  lateral  lobe  is  larger,  distinctly  serrated,  and  falls  on  the 
abdominal  slioiilder  angle;  on  the  umbilical  slope  there  is  a  small  but  distinct  second 
lateral  or  auxiliary  lobe.  The  antisiphonal  lobe  is  narrow,  and  flanked  by  a  single 
short  internal  lateral  on  each  side. 

There  is  no  other  species  with  which  Tholttes  foUaceiis  may  be  compared,  but 
the  Calif ornian  specimens  agree  exactly  with  the  figures  and  descriptions  of  those 
from  the  Alps,  and  there  can  be  doubt  of  the  identity  of  those  from  the  two  regions, 
in  spite  of  their  geographic  separation,  for  the  horizon  and  faunal  association  are  the 
same  in  both  places. 

Horizon  and  locality. — Tirolites  {Metatlrolites)  foliacetis  was  first  found  in  the 
Upper  Triassic,  zone  of  Tropites  stibhnllatus^  of  the  Alps.  In  California  it  was  found 
in  the  same  horizon  in  Shasta  County,  3  miles  east  of  Madison's  ranch,  between 
Squaw  Creek  and  Pit  River,  associated  with  Tropites  mihhulhtus^  l^aratrojntes 
Sellai^  SageniteH  irerhich!^  Discotrop!te><  sandlingensw^  Halobia  superha^  and  many 
other  species  characteristic  of  this  zone. 

GrenuH    DIIN^ARITKS    M:o.isi«o^'icH. 

1882.  Dinariten,  E.  von  Mojsisovics,  Cephalopoden  der  Mediterranen  Tria^»provinz:  Abhandl.  K.-k. 

geol.  Reichsanstalt,  Wien,  vol.  10,  p.  5. 
1886.  Dinaritcity  E.  von  Mojsisovics,  Arktische  Triasfaunen:  'M6m.   Acad.  imp.  sci.  St. -Peters) )ourg, 

scr.  7,  tome  33,  No.  6,  p.  9. 
1895.   DtnariteSj  W.  Waagen,  Fossils  from  the  Ceratite  Formation:  Salt  Range  Fossils,  vol.  2,  p.  23: 

Mem.  (reol.  Survey  India,  Pal.  Indica,  ser.  13. 
1895.  Dinar  itesy  C.  Diener,  Triadische  Cephalopoden  fan  nen  der  ostsibirischen  Kustenprovinz:  M^m. 

Com.  g<5ol.,  St.-Petersbourg,  vol.  14,  No.  3,  p.  11. 
1895.   JXnariteAj  W.  Salomon,  Geol.  und  Pal.  Studien  ul>er  die  Marmolata:  Palaeontographica,  vol.  42, 

J).  179. 
UK)0.  Aj>Iocorera^,   A.    Hyatt,  Cephalopoda:  Text-book  of  l^aleeontology,   by  K.  von  Zittel,   p.  556. 

(Translated  by  (\  R.  Eastman.) 
1900.   !*lororera.%   A.    Hyatt,  Ce])haloi)oda:   Text-book    of  Palaeontology,    by   K.  von    Zittel,  p.    556. 

(Translated  by  C.   R.  Eastman.) 
1900.  7Vo/o;>///rrra<K,  .\.  Hyatt,  Cephaloi)oda:  Text-book  of  Paleontology,  by  K.  von  Zittel,  j).  556. 

(Translated  by  C.  R.  Eastman.) 
19(X).   Pseu'lodirKU'ltfXy  A.  Hyatt,  Cephalopoda:  Text-lwmk  of  Palrpontolog}%  by  K.  von  Zittel,  p.  559. 

(Translated  by  C.   R.  Eastman.) 
liK)2.   Dlmirites,  E.  von  Mojsisovics,  Cephalopoden  der  Hallstiltter  Kalke,  Snpplement-Heft:  Abhandl. 

K.-k.  jieol.  Reichsanstalt,  Wien,  vol.  6,  pt.  1,  p.  324. 
1903.    jyninrltrs,  E.  Kittl,  Die  Cephalopoden  von  Muc.  in  Dalmatien:  Abhandl.  K.-k.  geol.  Reichsan- 
stalt, Wien,  vol.  20,  p.  12. 
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Type. —  Ceratites  dalmatinus  Hauer,  figured  by  E.  von  Mojsisovics  in  Cephalo- 
poden  der  Mediterranen  Triasprovinz,  p.  8,  PL  I,  tigs.  7  and  8. 

Form  evolute,  somewhat  compressed  laterally,  not  deeply  embracing  nor  deeply 
indented  by  the  inner  volutions.  Whorl  higher  than  wide,  usually  helmet-shaped, 
with  rounded  sides  and  convex  venter,  without  keel  or  furrow. 

Mojsisovics  divided  this  genus  into  two  groups  on  the  basis  of  the  sculpture: 
The  Nudi^  in  which  the  shell  remained  almost  smooth  through  life;  and  the  Clr- 
euniplicati^  in  which  there  are  strong  umbilical  ribs  or  nodes,  which  reach  up  the 
sides  and  frequently  cross  the  venter.  This  latter  group  is  the  most  characteristic, 
and  was  regarded  as  the  direct  ancestor  of  CeratUes^  while  the  Nudl  were  consid- 
ered by  Mojsisovics  as  the  ancestors  of  Klipstelnia.  In  Dinarites  the  sculpture  is 
largely  confined  to  the  umbilical  region,  and  the  whorl  is  helmet-shaped,  in  contra- 
distinction with  Tirolite^^  in  which  the  nodes  are  marginal,  and  the  cross  section 
of  the  whorl  trapezoidal.  At  maturity  the  sculpture  of  Dinarites  may  be  ahnost 
obsolete,  but  it  is  alwaj^s  distinct  in  the  adolescent  stages. 

The  septa  are  slightly  ceratitic,  the  saddles  all  entire,  and  the  principal  lobes 
usually  serrated.  The  external  lobe  is  divided  by  a  siphonal  saddle  into  two 
branches;  there  is  but  a  single  principal  lateral  lobe,  and  a  v^ery  small  auxiliary 
just  outside  of  the  umbilicus.  The  internal  septa  show  a  slender  antisiphonal 
lobe,  flanked  on  eacrh  side  by  a  single  lateml. 

The  l)ody  chamber  is  said  to  be  short,  but  as  it  is  usually  incomplete  there  is 
no  certainty  that  it  may  not  have  been  long  in  the  extremely  evolute  forms. 

Dinarites  occurs  in  the  Lower,  Middle,  and  Upper  Triassic  of  the  Mediterranean 
region,  in  the  Lower  Triassic  of  eastern  Siberia,  and  it  has  been  cited  from  the 
Ceratite  sandstone  of  India,  although  the  species  figured  under  that  name  probably 
do  not  belong  to  DinaHtes,  In  America  it  has  been  found  onh'  in  the  Middle 
Triassic  of  Nevada. 

BIHABITEB  B0H£-yi8T£  Hyatt  and  Smith,  sp.  nov. 

PL  LX,  figg.  1-6. 

Form  evolute,  discoidal,  laterally  compressed.  Whorls  low  and  increasing 
slowly  in  height.  Sides  flattened,  with  abruptly  rounded  umbilical  shoulders,  and 
narrow,  rounded  venter.     Abdominal  shoulders  like  the  ventral,  but  less  abrupt. 

The  involution  is  very  slight,  being  less  than  one-tenth  of  the  height  of  the 
whorl.  The  umbilicus  is  wide  and  shallow.  The  height  of  the  whorl  is  one-third 
of  the  total  diameter  of  the  shell  and  the  width  is  three-fifths  of  the  height. 
The  width  of  the  umbilicus  is  two-fifths  of  the  diameter  of  the  shell. 

The  surface  is  ornamented  with  both  ribs  and  varices.  The  ribs  begin  on  the 
umbilical    shoulders   and   run    nearl}'  straight   up  the  sides  and   across  the  venter 
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without  interruption,  although  the}"  become  weaker  at  the  abdominal  shoulders. 
They  divide  into  pairs  at  a  point  about  halfway  up  the  sides,  and  also  new  ribs 
are  freciuently  introduced  by  intercalation,  although  at  irregular  intervals.  The 
constrictions  or  varices  are  parallel  with  the  ribs,  and  occur  about  eight  to  a 
revolution.     This  ornamentation  shows  on  the  cast  as  distinctly  as  on  the  shell. 

The  septa  consist  of  a  divided  ventml  Io]k\  a  principal  lateral  lobe,  and  a 
small  auxiliary.     The  lobes  are  slightly  serrated,  the  saddles  entire. 

The  length  of  the  })ody  chamber  is  unknown,  but  is  at  least  two-thirds  of  a 
revolution. 

D'nnen^ions  of  the  tijpe  xpecimeu. 

mm. 

Diameter 52 

Heijjht  of  the  last  whorl 1 7. 5 

Height  of  the  last  whorl  from  the  preceding 16 

Width  of  the  last  whorl 11 

Involution 1.5 

Width  of  umbilicus 22 

DItHirlfeH  boiifi'-viHti^  belongs  to  the  group  of  DinariUs  ei7Tumj)Iir(itf\  but  is 
unlike  most  other  species  of  this  genus.  A  similar  species,  Dinaj*!iiH  ornatua^ 
has  been  descri})ed  by  von  Hauer''  from  the  upper  Muschelkalk  zone  of  Ceratites 
fr!)iO(loi<us.  In  describing  this  s}>ecies  von  Hauer  says  that  it  may  possibly 
belong  to  another  genus,  on  account  of  the  varices,  which  are  usually  lacking  on 
typical  D'nkurlUa,  It  is,  however,  nearer  to  this  than  to  any  other  genus,  and 
the  writers  prefer  not  to  found  a  new  germs  on  such  slight  differences. 

Horizon  and  locnUty, — Dhuirites  1)0711^"- viator  was  found  in  the  Middle 
Triassic  upper  Muschelkalk,  at  Unionville,  Buena  Vista  Canyon,  West  Humboldt 
Range,  Nevada,  associated  with  Acrochordicenu  Ilyattl^  Beyriehites  7vttlliformis^ 
and  other  species  characteristic  of  that  horizon. 

The  type  is  in  the  collection  of  J.  P.  Smith. 

A  single  specimen  of  this  species  was  also  found  in  the  same  horizon  and 
association  in  the  Star  Canyon,  near  the  Sheba  mine,  in  the  West  Humboldt 
Range. 

1898.  Ddnuhitea,  Mojsisovics,  Die  Cephaloixwlen  der  Hallstiitter  Kalke:  Abhandl.  K.-k.  geol.  Reichs- 

anstalt,  Wien,  vol.  6,  pt.  2,  p.  398. 
1897.  DaimhitcH,  Dieiier,  Cephalopoda  of  the   lower  Trias:    Himalayan   Fossils,  vol.  2,  pt.  1,  p.  24* 

Mem.  Geol.  Survey  India,  Pal.  Indica,  ser.  15. 
19(X).   FloritinitcSj  Hyatt,  Cephalopoda:  Text-V)ook  of  PaUeontolopy,  by  K.  von  Zittel,  p.  558.     (Trans- 

late<l  l)v  C.  R.  Kastman. ) 
liK)2.    Ihuiuhiha,    Moj.^iHovic^,    Ophalopoden    der    Hallstiitter    Kalke,    Supplement- Heft:    Abhandl. 

K.-k.  ^eol.  Reichsanstalt,  Wien,  vol.  (>,  pt.  1,  j).  323. 

'» Cephalop<Kleii  der  Tria>5  vou  Bosiiien:  Denk.sthr.  K.  Akad.  Wiss.,  Wien,  vol.  59,  1892,  p.  259,  PI.  II,  fig.  6  a-d. 
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^  ,*V#V.rf*"  F/ffr/anl  MoiHimjyieH,  Ophalopoden  der  Meditemnen  Trias- 

•.^,^^.,o,  t\nlo  k^mhriu'iuKn  robust  whorls,  hIowIv  iiicrea«ing  in  .size:  umbilicus 

,1      ♦Unp«*  of  rroHH  w/;tiofi  suU|uarlratic:   Ixxly  chamber  short.     Sculpture 

v     .!^  iiiMplirulM  1,V|MS  cjffnMHtitnf  of  hiriiple,  rarely  bifurcating,  ribs  running 

I,     \s^\\\  llio  iiinbilicUH  up  i\ut  nides  to  the  abdominal  8houlder8,  but  always 

.     v.|'i»*l  \Mi  (III*  Hornewbat  rounded  venter.     Occasionally  there  is  a  thread-like 

,,  tiir  roiili^r  of   the  siphonal  area,  but  this  is  usualh'  smooth  and  flattened. 

i\l>ia  (oiiillllr,  an   exti^riial,  two  lateral,  and  an  auxiliary  lobe  present.     In 

pr\MM  IIm^  Nfpta  seerti  to  remain  through  life  in  the  goniatitic  stage,  and  in 

■\\\.>i.    tl»o  uuxlhury  Io^m-.  n^iiiains  entire,  but  usually  all  four  are  serrated. 

\|u|.|ni>lrrt  III  llrsl,  included  the  type  species  under  his  genus  Cdtites^  which 
.  .  Ii.uiu  tt^i  I/.imI  by  goniatitic  lo!)eM  and  long  body  chamber.  Afterwards,  when  its 
.  W\\s\\  loi  »  biM'niiip  better  known,  he  placed  it  under  the  group  of  Ceratites  obsoleti^ 
hit  \\\\\\\\  hi*  eHtubliHJH^d  (he  su))genus  I>aniib!teH^  with  this  species  as  t>he  type. 
\\\\\  imr  llil'»  Ki'*'**P  ^^  not  <lerive(l  from  derntiUH^  and  is  probably  not  the  ancestor 
•  •I   (liiil  uniiiM,  IJM*  writ«»rs  pn»f<M'  to  consid<»r  it  as  an  independent  genus. 

W  iu»M»«M  "  iiMsigiis  to  his  g<»nus  (hjrfmlftM  a  numb(»r  of  species  that,  on  account 
«•!  (lu'li  luilptun',  ought  to  Imi  classed  with  l>anuh!trH,  In  the  same  work  Waagen 
ill  III  •iMrlltes  M'venil  sp«»('ies  to  Ct'lfltcM  that  ought  to  be  referred  to  DanvJ/ttes, 

IInhII'*  look  i\'liifiH  Flovtani  as  the  type  of  a  new  genus  I^'lormru'tes^  having 
MMMlonUnl  (lie  fact  that  it  was  already  used  as  the  type  of  another  genus. 

.M|MMles  that  may  belong  to  Dtt/nthiftf*  have  already  l)een  described  from  the 
Vninihan  Triassic.  ^W/f/ifontffM'"  livv!dnrnutuH  Meek''  (not  Hauer  and  not  Gabb)  is 
Miilil  l»v  MoJMisovies''  to  lH»U>ng  to  DtuiithlttH^  I),  Hall!  Mojsisovics,  and  to  Ix?  different 
lioin  the  form  ascrilHHl  l>y  (labb  to  the  same  sixvies.  White'  figures  a  species 
iioiii  the  Lower  Triassie  of  Idaho  umler  .lAvXvxv/v^^  tipldnatttni^  which  Waagen 
lull  mIiowIi  can  not  In^long  to  that  species,  and  renames  (ryronlUn  whiteaiim 
\\  ua^jen  iK**^*''''"  fn^m  the  (Vratite  Formation,  p.  I'lU).  Diener''  suggests  that  this 
Mpertes  should  nUhor  Ih^  classed  with  IhnnihtftH,  An  examination  of  the  original 
'tpeeuueu  in  the  Tuited  States  National  Museum  confirms  this,  for  the  shell  and  cast 
aie  wholly  dosliuue  of  spind  striation,  and  the  nidial  ribs  might  well  belong  to 

This  pMui^  is  iH>nnn\M)   in   the   Lower  Triussic  of   India,   Silx^ria,   Idaho,  and 


» ^NvNxiN  '.rv^tn  :*'.o  ^Vwitilo  (\^rmHn«m    salt    Unnm'   K»*sslls.  vol.  J,  1><C>.  \\.  .isS:  Mcin.  tJtMl.  Survey  lmli:i.  1*hI.  liidioa. 
MM    \  > 

^  \  ,pM{*l,'^\\U    Vv\?  Rvk  »^f  »N^:»s»ntt^KH:\.  b\  /.jnol.  lAXV  p.  Vyi-.  trnnvAtiou  by  r.  R.  Kastnmr. 

l     V   ^;,x:    yx^vtor    ^MV.  I^^r.xol    I  |»    U>lV  n    \.  lis    T. 
M^'.vr.r  *,;  >*  ^  "  \Vph\  o;sx»ou  K.mnon  »K*n  Hi*:m'.ay;i   IVttkM'hr   K    Akait  Wivi  .  W'U  ii.  vo"    ^*v  1**96.  p  124. 
.1     "*    v^v     *v.,l  \.<v.<    >.r\,    IVir.  xi^l    i:.  'iNS\  ri.  XXXL  :ij;    I  o  ^nol  I  h.  »».  a.  wh:  r  •>  ihr  irr.e  Yyt»*fr«* 

v\    *'*\S>^U    ■.  i-^o    o^itT  Vt;**    U-.m«.,^\Au  frVvs^.l*  ^.i   :  *,l  I.  IS97.  p.  .v     Mom.  livs-**.  S.-vovliii!:*   Fill.  Indica^ 
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California,  and  in  the  Middle  Triassic  of  Siberia,  Japan,  and  Nevada.  Damibites 
Str(mg!.  sp.  nov.  is  the  onh'  form  described  from  America  that  certainly  belongs  to 
DanuhitcH. 

BAKUBITES  BTBOl^QI  Hyatt  and  Smith,  sp.  nov. 

PI.  IX,  figs.  4-10. 

Evohite,  robust,  discoidal,  somewhat  compressed  latei*ally,  widely  iimbilicate. 
Whorls  low  and  increasing  slowly  in  height,  covering  about  one-half  of  the  inner 
volution,  and  indented  by  it  to  one-fifth  of  the  height.  The  height  of  the  whorl  is 
a  little  more  than  one-third  of  the  diameter  of  the  shell.  The  umbilicus  is  shallow 
and  wide,  being  nearly  one-half  of  the  total  diameter.  The  surface  is  ornamented 
only  with  coarse,  rounded,  straight,  radial  ribs,  that  stait  from  the  umbilical 
shoulders  and  run  up  the  flanks  to  the  rounded  abdominal  shoulders,  where  they 
become  obsolete.     The  venter  is  highly  arched,  helmet-shaped,  and  smooth. 

The  septa  are  ceratitic,  the  saddles  are  all  rounded  and  entire,  and  the  lobes 
serrated.  The  ventral  lobe  is  divided  by  a  short  siphonal  saddle  into  two  very  short 
narrow  })ranches,  the  first  lateral  lobe  is  broader  and  longer,  the  second  lateral  about 
the  size  of  the  external,  and  there  is  a  small  shallow  entire  auxiliary  on  the  umbilical 
shoulders.  The  body  chamber  seems  to  have  been  short,  but  no  perfect  specimens 
were  found  to  illustmte  this  point. 

Ilarhon  and  locality, — Lower  Triassic  Meekoceras  beds,  of  the  Inyo  Range, 
east  side  of  Owens  Valley,  Inyo  County,  Cal.,  1^  miles  eiust  of  the  Union  Spring, 
and  3  miles  east  of  Skinner's  ranch,  on  the  McAboy  trail  leading  over  the  Union 
Wash  to  Salinas  Valley.  This  locality  is  about  15  miles  southeast  of  Independ- 
eiu^e,  and  this  species  was  associated  with  MeekoceroH  gracilitat!i<^  Jf,  aplanatum^ 
and  M.  mushhacJuinam.  and  manv  others  characteristic  of  the  Lower  Triassic. 
The  specific  name  is  given  in  honor  of  Mr.  A,  M.  Strong,  who  assisted  in 
collecting  this  fauna. 

1879.  Bahitonites,  Mojsisovics,  V^orliiiifige  kiirze  Uel)eraicht  der  Ammoniten-Gattungen  der  Mediter- 
ranon  und  Jiivaviycheii  Trias:  Verhandl.  K.-k.  geol.  Reichsanstalt,  Wieii,  p.  189. 

1882.  IkddkmHes,  MoJHisovic*8,  Cei>halopoden  der  Mediterranen  Triasprovinz:  Abhandl.  K.-k.  geol. 
Kcichjsanstiilt,  Wien,  vol.  10,  p.  77. 

1887.  Buhitou'itt's^  Ilauer,  Cephalopoden  des  BosniHchen  Mnnchelkalkes:  Denknclir.  K.  Akad.  Wise., 
Wien,  vol.  54,  p.  29. 

1889.  Arniotites,  Hyatt,  in  Whiteaven,  Fo^Jsil.'i  of  the  Triassic  Rocks  of  British  Columbia:  Contribu- 
tions Canadian  Palaeontology,  Geol.  Nat.  Hist.  Survey  Canada,  vol.  1,  pt.  2,  p.  144. 

1892.  B'llntonifcs,  Haner,  Cephalopoden  <ler  Trias  von  Bosnien:  Denkschr.  K.  Akad.  Wise.,  Wien, 
vol.  59,  i)t.  1,  p.  270. 

1896.  Bnldttfiiift'S,  Arthaber,  Ce])halop(Kienfauna  der  Reiflinger  Kalke:  Beitr.  Pal.  und  Geol.  Osterreich- 
Ungarns  un<l  des  Orients,  vol.  10,  pt.  1,  p.  60,  and  pt.  2,  p.  198. 
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Type. — Ammonites  hahiUmicm  Mojsisovics,  Verhandl.  K.-k.  geol.  Keich.sanstalt, 
Wien,  1872,  p.  190,  and  Abhandl.  K.-k.  geol.  Reichsanstalt,  Wien,  vol.  10,  p.  78, 
PI.  IV,  tigs.  2-6;  PI.  XXX,  Hg.  20. 

Body  chamber  short,  whorls  evolute,  little  embracing,  laterally  compressed, 
incretusing  slowly  in  size.  Umbilical  shoulders  abrupt,  sides  somewhat  flattened, 
umbilical  shoulders  strongly  marked,  abdomen  narrow  and  surmounted  by  a  keel 
which  may  be  either  smooth  or  beaded,  or  even  serrated.  Umbilicus  wide  and 
shallow. 

Lateral  sculpture  strongly  marked,  consisting  of  strong  ribs  which  run  from 
umbilical  knots  straight  up  the  sides  to  the  aljdominal  shoulders,  where  the}' 
bend  abruptly  forward,  but  in  some  forms  do  not  reach  the  keel.  These  ribs 
are  usually  provided  with  knots  or  short  spmes  arranged  in  spiral  rows,  at  short 
intervals.  The  angular  alxlominal  shoulders  have  a  strong  row  of  these  knots, 
as  does  also  the  keel  in  the  most  typical  forms. 

Septa  ceratitic,  saddles  entire,  and  four  sermted  lobes,  a  divided  external, 
two  laterals  and  an  auxiliary. 

Mojsisovics '^  divided  this  genus  into  three  groups:  The  BalaUmiteH  gemmuti^ 
JS,  arletifonneH^  and  Z?.  acuti^  of  which  only  the  first  belong  to  Bahitonites  in  the 
stricter  sense,  the  second  being  the  subgenus  Jvdlcarites  Mojsisovics,  and  the 
third  having  been  shown  by  Arthaber*  to  belong  chiefly  to  IhingarUes.  The 
gro  ip  of  B.  gemmati  is  always  provided  with  the  knots  arranged  in  spiral  lines, 
spines  on  the  abdominal  shoulders,  and  serrated  keels.  The  young  of  this  j^roup 
resemble  TiroliteH^  and  indicate  a  derivation  from  that  genus.  The  mature  forms 
show  an  approach  to  Trachyceras^  hut  differ  in  the  evolute  form,  the  ceratitic 
septa,  and  the  central  keel  with  it-j  row  of  knots. 

Hyatf  named  a  genus  Aymiotites^  based  on  a  species  from  the  Triassic  of 
British  Columbia,  and  in  this  group  he  included  the  Bakitmiites  arietiformns.  It 
is,  however,  very  doubtful  whether  the  t3^i)e  species  is  a  Balatcmites  at  all,  and 
-certain  that  the  B,  arietlfarmes  {Judicarltea)  do  not  belong  to  Arnwtites, 

The  only  authentic  members  of  Balatanites  in  the  American  region  are  found 
in  the  Middle  Triassic  of  Nevada,  where  B.  shoshfmenms^  sp.  nov.,  and  two  other 
ijpecies,  as  yet  undescribed,  were  found.  This  genus  is  characteristic  of  the 
Middle  Triassic  of  the  Mediterranean  region,  but  it  as  yet  unknown  in  the 
Oriental  and  Arctic  regions. 

a Cephalopwien  der  Mediterranen  Triasprovinz:  Abhandl.  K.-k.  k<?o1.  Keiehwinstalt,  Wlen,  vol.  10. 1^82,  p.  77. 

bDa.s  jiingere  rala*(m)icum  aus  der  Araxes-Enge  bei  Djnifa:  Beltr.  Pal.  und  Geol.  Osterrelch-rngarns  und  des  Orients 
vol.  ri.  pt.  4.  1900,  p.  200. 

r  Whiteaves,  J.  P\,  Fossils  of  the  Triassic  RockH  of  Britl.sh  Columbia:  Contribution.**  Canadian  Pala-ontology,  Geol. 
JSat.  UiMt.  Survey  Canada,  vol.  1,  pt.  2,  18h9,  p.  144. 
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BALAT0NITE8   8H0SH0KENSIS  Hyatt  and  Smith,  sp.  nov. 

PI.  XXIII,  ligH.  12  and  i:^. 

Evolute,  discoidal,  widely  umbilicate,  laterally  compressed.  Whorls  little 
embracing,  and  little  Indented  by  the  inner  volution;  low,  and  increasing  slowly 
in  heic^ht.  The  height  of  the  whorl  is  about  one-third  of  the  total  diameter, 
and  the  width  about  two-thirds  of  the  height.  The  width  of  the  umbilicus  is. 
nearly  one-half  of  the  diameter  of  the  shell.  The  umbilicjil  shoulders  are  abrupt, 
the  flanks  slightly  convex,  with  obtusely  angular  abdominal  shoulders,  and  rather 
narrow  venter,  rising  to  the  central  angular  ridge.  The  surface  is  ornamented  with 
mdial  bifurcating  ribs  that  run  nearly  straight  across  the  venter,  heading  the 
centmi  ridge.  There  is  a  row  of  knots  at  the  beginning  of  these  ril)s  on  the 
umbilical  shoulders,  a  second  row  of  nmch  larger  knots  on  the  middle  of  the 
flanks,  and  a  third,  less  prominent,  on  the  abdominal  shoulders.  The  central 
ridge  is  also  provided  with  a  row  of  small. knots.  This  form,  therefore,  belongs 
to   the  group  of  liulaUmHes  geimn'ffi. 

The  septa  could  not  be  seen  in  detail,  being  mostly  covered  by  the  shell; 
the  saddles  are  certainly  rounded,  but  the  sermtions  on  the  lobes  could  not  be 
made  out. 

This  species  does  not  seem  to  be  nearly  related  to  any  known  European 
form,  but  has  all  the  marks  of  the  genu?. 

Horizon  and  locality. — In  the  Middle  Triassic,  of  the  Shoshone  Mountains, 
Nevada,  from  longitude  117^  W.,  collected  by  the  Whitne}-  expedition.  Only 
a  single  specimen  was  found,  and  this  was  loaned  to  the  writers  from  the 
Whitney  collection,  in  the  Museum  of  Comparative  Zoology  of  Harvard  Univer- 
sity.  The  exact  locality  was  not  recorded,  but  it  wai^  associated  with  typical 
Middle  Triassic  forms. 

1825.   (Watitt's,  de  Haan,  Monographia*  Ainmoniteonini  et  Gonit.     Si)ecimen,  p.  39. 

1879.   Ccmtites  (pars),  Mojsisovics,  Vorliiu^e  kurze  rebersicht  der  Aininoniten-Gattungen  der  Medi- 

terranen  and  Juvavischen  Trias:  Verhandl.  K.-k.  jreol.  Reichsanstalt,  VVien,  p.  198. 
1882.   drutitett,    Mojsisovics,    Ceplialoixxlen   der  Med  iter  raiien    Triasprovinz:    Abhandl.    K.-k.    geol. 

KeichsaiLstalt,  VVien,  vol.  10,  p.  18. 
188().   Ceratitca,  MoJHisovics,  Arktische  Triasfaunen:  Mem.  Acad.  imp.  sol.  St-P^^ternbourg,  ser.  7,  tome 

:W,  No.  0,  p.  19. 
1887.   Cerntitt'ff,   Haiier,  Cephalopoden   des   Bosnischen  Musehelkalkee:   Denkschr.    K.  Akad.  Wiew., 

VVien,  vol.  54,  p.  24. 
188S.   Cernfitt'y,  Mojsisovics,  I'eber  einijre  Japaninche  Tria«  Fossilien:   Beitr.  Pal.  und  Geol.  Osterreich- 

IJngarns  und  de8  Orients,  vol.  6,  p.  ]()8. 
1892.   ('n-ntit('.'<,  Ilauer,  Beitr.  Kennt.  Cephalopoden  der  Tria«  von  Bosnien:  Denksehr.  K.  Akad.  VViss., 

VVien,  vol.  59,  ])t.  1,  p.  260. 
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1893.  CeratiUSf  Mojsiflovics,  Die  Cephalopoden  der  Hallstiitter  Kalke:  Abhandl.  K.-k.  geol.  Reichsan- 

Btalt,  Wien,  vol.  6,  pt.  2,  p.  397. 
1895.   Ctratites,  Waagen,  Foasiln  from  the  Ceratite  Formation:  Salt  Range  FossiL?,  vol.  2,  p.  34:  Meui: 

Geol.  Survey  India,  Pal.  Indict,  per.  13. 
1895.  CeratUeSf  Diener,  Cephalopoda  of  the  Miischelkalk:  Himalayan  FoHtnils,  vol.  2,  pt.  2,  p.  5:  Mem: 

Geol.  Survey  India,  Pal.  Indica,  ser.  15. 

1895.  CeratUes,  Arthaber,  Die  Cephalopodenfauna  der  Keiflinger  Kalke:  Beitr.  Pal.  und  Geol.  Oeeter- 

reich-Ungarna  und  des  Orients,  vol.  10,  pt.  1,  p.  43. 

1896.  CeratUeSf  Hauer,  Beitr.  Kennt.  Cephalopoden  Triaa  von  Bosnien:  Denkachr.  K.  Aka<i.  Wiss., 

Wien,  vol.  63,  pt.  2,  p.  251. 

1896.  Ceratitett,  Toula,  Fine  Muschelkalkfauna  am  Golfe  von  Ismid   in  Kleinasien:  Beitr.  Pal.  und 

Geol.  Osterreich-Ungams  und  dee  Orients,  vol.  10,  pt.  4,  p.  166. 

1897.  Ceraliten,  Diener,  Cephalopoda  of  the  lower  Trias:  Himalayan  Fossils,  vol.  2,  pt.  1,  p.  20:  Mem. 

Geol.  Survey  India,  Pal.  Indica,  ser.  15. 

1898.  Ceraiites,  Tomquist,  Neuere  Beitrage  zur  Geol.  und  Pal.,  Umgebung  von  Recoaro,  etc.:  Zeitschr. 

Deutsch.  geol.  Gesell.  vol.  50,  pt.  14,  p.  59. 

1900.  Veratites,  Diener,  Die  Triadisohe  CephaloiKxien-Fauna  der  Sohiechlinghohe  l)ei  Hallstatt:  Beitr. 

Pal.  und  Geol.  Osterreich-Ungams  und  des  Orients,  vol.  13,  p.  5. 

1901.  CeniiUes,   Philippi,  Die  Ceratiten  des  oberen  deutschen  Muschelkalkes:   Pal.   Abhandl.  von 

Dames  und  Koken  (Neue-Folge),  vol.  4,  pp.  347-458. 

1902.  CeraiiteSf  Mojsisovics,  Das  Gebirge  um  Hallstatt,  Abtheil  I,  vol.  1,  Supplement-Heft,  p.  326. 
1904.   Ceratit€4iy  J.  P.  Smith,  Comparative  Stratigraphy  of  the  Marine  Trias  of  Western  America:  Proc. 

California  Acad.  Sci.,  3d  ser.,  vol.  1,  p.  382. 

Ti/pe, — ''^Aminaultf's'''^  nodosus  Brugiere,  figured  by  de  Haan  in  his  Monographiaj 
Ammoniteorum  et  Goniatiteorum  Speclinen,  1825,  p.  39. 

This  genus,  which  is  the  commonest  and  most  widely  distributed  of  Middle 
Triassic  ammonites,  as  well  as  the  most  (characteristic,  is  the  most  difScult  of  all  to 
define.  After  de  Haan  introduced  the  name  (WatiteH^  all  ammonites  with  ceratitic 
septa  were  assigned  to  this  genus,  thus  including  species  from  the  most  diverse  gen- 
era and  even  families.  The  type  species  is  common  in  the  Germanic  basin,  but  until 
recently  unknown  outside  of  that  province,  and  so  most  of  the  writers  that  have 
dealt  with  OeratUes  have  described  species  from  other  provinces  and  other  regions. 
It  could  not  be  expected  that  they  would  all  agree  with  the  type,  and  hence  these 
writers  have  had  free  rein  to  extend  the  genus  as  pleased  them.  They  have  thus 
extended  the  generic  limits,  which  is  allowable  and  necessary,  but  there  has  )>een 
little  uniformity  in  their  extensions.  Further  than  this  they  have  overlooked  the 
fact  that  the  original  type  nuist  be  the  typical  form,  and  in  many  cases  have  come  to 
regard  the  group  of  CerattUs  iwdim  as  exceptional  and  the  Alpine  and  Asiatic  forms 
as  normal,  which  is  unwarranted. 

Waagen's"  monograph  was  the  first  to  give  a  comprehensive,  elastic,  and  exact 
definition  of  the  genus  Ceratite^H^  and  even  his  work  was  based  (Mitirely  on  Asiatic 

tiFoHsils  from  the  Ceratite  Fornirttion:  S»Ut  liange  F(x8silM,  vol.  '1,  1895:  Mem.  lieol.  Survey  India,  Pal.  Indica,  ser.  13. 
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species,  which  depart  considerably  from  the  Germanic  protot3pes.  Dr.  A.  Torn- 
quist  was  the  tirst  to  make  a  systematic  comparison  of  the  (lermanic  ceratites  with 
the  Alpine  and  other  groups,  and  to  him  is  due  the  reestablishment  of  the  group  of 
Nodosi  in  its  real  importance  as  the  typical  and  normal  forms. 

The  group  of  Nodosl  embraces  forms  of  moderate  involution,  not  deeply 
embracing,  but  increasing  rather  rapidly  in  diameter,  thus  causing  the  umbilicus  to 
be  wide.  The  whorls  are  subquadratic  in  cross  section,  usually  higher  than  wide, 
with  square  aWominal  shoulders  and  flattened  venter. 

The  sculpture  consists  of  ribs  starting  out  from  knots  on  the  umbilicus  and 
running  nearlv  straight  up  the  sides,  either  single  or  bifurcating.  These  ribs  do  not 
usually  extend  beyond  the  alxlominal  shoulders,  which  separate  the  sculptured  sides 
from  the  ventral  portion  usually  destitute  of  all  sculpture;  in  a  few  groups  a 
low.  central  ridge  is  present.  The  umbilical  and  abdominal  shoulders  are  provided 
with  strong  knots,  which  may  also  occur  on  the  ribs  on  the  sides.  These  knots, 
however,  are  not  set  close  together  as  in  Bala  tan  itea  and  Trachycera^, 

The  septa  consist  of  rounded  saddles  and  serrated  lobes;  the  external  lobe  is 
divided  by  a  siphonal  saddle  into  two  rather  narrow  bmnches.  There  are  two  lat- 
erals and  a  series  of  seveml  small  auxiliaries,  which  may  be  reduced  to  mere  dentic- 
ulations  of  a  nearly  straight  saddle.  The  internal  (antisiphonal)  lobe  is  long,  narrow, 
and  bifid,  flanked  by  a  lateral  and  an  auxiliary  series,  corresponding  closely  with  the 
outside  septa.  In  the  more  specialized  forms  the  lobes  may  be  weakly  ammonitic. 
The  body  chaml>er  is  rather  short,  being  not  more  than  three-quarters  of  a  revolu- 
tion in  l(»ngth. 

CeratiteH  bears  the  greatest  resemblance  to  Jlungarite^^  from  which  it  differs  in 
the  rugose  sculpture,  the  greater  evolution,  the  absence  of  abdominal  shoulder  keels, 
and  almost  total  absence  of  a  ventral  keel.  The  two  genera  agree  exactly  in  septa- 
tion,  and  this  resemblance  indicates  their  kinship.  Ilungarites  is  the  older  and 
more  primitive  form,  and  ma}"  be  the  ancestor  of  Ccratitei<^  although  this  is  not  likely. 
E.  von  Mojsisovics  has  always  regarded  DiharHea  as  the  radicle  of  this  group,  but 
this  genus  appears  not  to  have  existed  in  the  older  part  of  the  Lower  Triassic,  in  beds 
older  than  those  containing  CWatlte^^  while  IhunjarittH  occurs  even  in  the  Permian. 
This  latter  giMius  is  usually  classed  with  the  Leloi<traca^  but  this  artificial  classification 
can  not  separate  groups  that  are  manifestly  closely  related. 

As  to  the  more  remote  ancestor  of  CcratiteH^  all  s[>ecies  of  this  group  go  through 
a  stage  resembling  Tirolitej<^  which  is  probably  the  primitive  radicle,  not  only  of 
CeratitrH^  but  also  of  the  entire  family  Ceratitida\  The  group  has  been  usually 
derived  from  the  goniatite  family  Glyphioceratidie,  to  which  the  young  of  Ceratites 
have  no  resemblance.  The  typical  members  of  the  Ceratitidte  in  their  adolcvscent  and 
late  larval  stages  rcvsemble  the  Prolecanitida*,  and  are  probably  connected  with  that 
group  through  Parnhcattltius, 
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much  wider  and  longer:  the  second  lateral  lobe  is  about  one-half  as  large  as  the 
first  and  also  sernited.  These  are  followed  by  three  small  auxiliary  lobes  on  the 
um'bilical  should(»r.  The  antisiphonal  lobe  is  long,  flanked  by  two  internal  laterals 
on  each  side.  The  external  saddle  lies  on  the  abdominal  shoulder,  the  first  lateral 
saddle  lies  in  the  middle  of  the  flank,  and  the  second  lateral  lies  on  the  row  of 
lateral  knots. 

The  foregoing  description  applies  only  to  the  mature  shell.  The  young  stages 
described  and  figured  were  broken  out  of  large  characteristic  specimens,  to  ayoid 
the  danger  of  confusion  with  the  other  numerous  species  of  Cerat'deM  with  which 
C,  humholdtfnsls  is  associated. 

The  curliest  stage  obtained  was  4.5  millimeters  in  diameter;  it  is  eyolute,  with 
depressed  broad,  half-moon-shaped  whorls,  wide  umbilicus,  and  surface  ornamented 
onh-  with  a  few  straight  umbilical  ribs.  This  stage  seems  to  correspond  with 
T!rolftei<, 

At  diameter  of  8  nmi.  the  whorl  is  as  high  as  broad,  the  sides  begin  to  flatten, 
and  the  ribs  are  much  more  numerous,  still  single,  but  they  curye  slighth'  at  the 
round  yentral  shoulders.     This  stage  is  already  adolescent  and  resembles  Dinarites, 

At  13  mm.  the  flanks  are  dift'erentiated  in  shape  and  sculpture  from  the  slightly 
flattened  yenter.  The  ribs  show  the  beginning  of  bifurcation,  and  form  incipient 
marginal  knots  at  their  ends  on  the  shoulders. 

At  18  nmi.  the  marginal  knots  become  strong,  the  lateral  knots  begin  to  be 
distinct,  and  the  yentral  ridge  begins  to  show.  The  shell  at  this  stage  is  broader 
proportional h'  than  at  maturity;  the  umbilicus  is  wider,  being  one-third  of  the 
diameter. 

At  28  imn.  the  whorl  has  become  higher  than  wide,  and  the  marginal  knots  are 
as  distinct  as  at  maturity.  The  lateml  sculpture  is  not  yet  so  rough  as  it  becomes 
later,  and  this  may  be  considered  as  marking  the  end  of  the  adolescent  stage. 

At  33  mm.  the  sculpture  has  taken  on  mature  characters,  although  the  saddles 
are  still  rounded  and  entire.     This  is  considered  as  the  beginning  of  maturity. 

CerdtitiH  huniholdtcnstt<  is  closeh'  related  to  C.  hrenihanm  Mojsisoyics  (Cepha- 
lopoden  der  Mediterranen  Triasproyinz,  p.  38,  PI.  X,  figs.  1-4),  of  the  Alpine 
Muschelkalk,  but  differs  from  that  species  in  its  more  robust  whorl,  coarser  lateral 
sculpture,  and  in  lacking  distinct,  umbilical  knots.  From  C,  ty^iuftdoxm  Mojsisoyics, 
of  the  same  group,  it  differs  in  its  greater  eyolution,  coarser  sculpture,  and  more 
robust  whorl. 

Its  nearest  European  relatiye  is  (W((fit('x  t<Hhnodosi(s  Mojsisoyics  (Cephalopoden 
der  Mediterranen  Triasproyinz,  p.  33,  PI.  X,  figs.  «>-ll),  from  which  it  differs  in  its 
faint(»r  unibilical  and  stronger  lateral  knots.  The  ribs,  shape  of  the  whorl,  general 
sculpture,  and   iiuolution  are  the  same  in  both  species.     The  associations  of  lx)th 
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species  are  rirtually  the  same,  and  Ctrmtit^:'*  hnmMdt^nM  may  he  considered  as  the 
Amerii*an  repre&ientative  of  C.  *uhty>d<»^»i*. 

Horhon  and  f^n^'ilit^, — Middle  Tria^^sic  DaonelU  bedst,  on  the  divide  between 
TroT  OanTon  and  the  South  Fork  of  American  Canvon.  in  the  saddle  neaii^t  to  the 
Star  Valley,  4  miles  south  of  Foltz  post-office.  West  Humboldt  Range.  Nevada, 
associated  with  numerous  other  species  of  OAfZ/fc*,  C  conf.  /r//i/i*//>*»/x,  C.  conf . 
/*/<i/i»/j*,  etc.,  AmJciteti   VTAitn^yu  A.  J/cyii",  B^yrSchitr*  n>trUip.'rmij'.  Cdtitrs  Uaili^ 

GiiV>L  Acrn^^Aoniift^iM  Hytitti^  DaonMa  dubnn  and  many  other  forms  characteristic 
of  the  Middle  Triassic.  i  Vr»i/#V«'*f  huhJ^Jdtet^U  was  found  by  J.  P.  Smith  to  be  very 
common  at  the  above-mentioned  loi*alitv.  and  also  in  Cottonwood  Canvon  near  the 
^*  Lucky  Dog**  mine.  West  Humboldt  Range,  in  the  same  association.  The  horizon 
might  very  appropriately  be  named  after  this  characteristic  species.  J.  P.  Smith 
also  found  at  Silverthom*s  ferry  on  Pit  River.  Shasta  County,  Cal.,  some  poorly 
preserved  fV/\i/iV^j*  that  probably  belong  to  this  species. 

Snbc^ius  GYM NOTOCERAS  Hyatt. 

1S77.  OxmnolKm-^u^  HvTin.  in  F.  R  Meek.  U.  S.  tVeoI.  mzni  G«oe.  Expl.^.  4»Xh  Bu-..  toL  4.  p.  110. 

7y/*«r. — Attkiik»>nitri^  Bf'il>4  Gabb.  Geological  Survey  California,  Pftkeontology. 
IS^,  vol.  1.  p.  24,  PI.  IV,  figs.  14-15:  and  F.  B.  Meek,  U.  S.  C;eol,  Explor.  4i>th 
Pkr.,  vol.  4,  ISre.  p.  113,  PI.  X,  figs.  10.  l«ia.  1Mb.  bV.  inot  PI.  XI.  fig.  Ki. 

Involute,  laterally  compressed,  robust  whorls,  deeply  embra^-ing,  hut  not  deeply 
indented  by  the  inner  volutions.  Sides  iH>nvex.  abdominal  shoulders  rounded,  venter 
high  and  raised  in  the  middle  in  a  keeMike  ridge.  Umbilicus  m^iderately  narrow, 
but  ejtpusiing  the  inner  whorls. 

Surface?  v>mamented  with  sigtuoidal  rih>,  whii^h  branch  on  the  sides  and  swing 
sharply  forward  acrv>ss  the  nnindeil  shouklers  to  the  median  ridge.  There  are  no 
umbilical  nodes  and  none  on  the  danks.  but  in  old  age  the  ends  of  the  ribs  tend  to 
form  knots  on  the  shoulders  although  these  are  never  prvHuinent.  The  body  chamber 
seems  to  be  long,  nearly  a  revolutioiu  but  the  genus  ^^an  not  be  classed  with  the 
Tropitidae  on  aiw>unt  of  its  ontogeny,  which  is  that  of  the  Ceratitidse. 

Septa  ceratilic,  lobes  s^^rraleil,  savldles  rvHuuied  and  lightly  denticulated.  The 
sepca  figured  by  lfab>»  in  iie\>L  Survey  California,  Paleontology,  vol.  1,  PL  I\\ 
fig.  15.  were  taken  prv^hably  frvHU  a  weathered  sjHvimen.  and  hence  are  not  i\>rrect 
in  detail. 

Mo;>£s*.n-:cs  ^  says  that  G\  '..,•■•■-..•.•.%  i<  merely  a  synonym  of  the  group  of 
i^mc-'Tr-y-  :-     '•■  :*'.  characteristic  of  the  Arvtrc  Trias^iic.     It  seems  to  the  writers. 
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however,  that  the  characters  are  sufficiently  distinct  from  those  of  CeratlUi^  nodos)(s 
to  warrant  |^ivin<y  subgeneric  rank  to  this  group,  which  would  then  include  the 
Ceratites  (jemhmti.  As  thus  characterized,  Gyymwtocera.^  is  characteristic  of  the 
Middle  Triassic  of  Nevada  and  northern  Siberia.  It  is  very  common  in  the  Middle 
Triassic  of  the  West  Humboldt  Range,  Nevada,  where  it  is  represented  by  Gym- 
notocerait  Blakel  and  several  undescribed  species. 

CEBATITES  ( OTMNOTOCEBAS )  BLAKEI  Gabb. 
PI.  XXII,  figs.  1-28. 

1864.  Ammonites  Blakei,  Gabb,  Geol.  Survey  California,  Palaeontology,  vol.  1,  p.  24,  PI.  IV,  figs.  14 

and  15. 
1877.  Gymnolocems  Blnkeij  Meek,  U.  S.  Geol.  and  Geog.  Explor.  40th  Par.,  vol.  4,  p.  113,  PI.  X,  figs. 

10,  10a,  10b,  10c.  (not  PI.  XI,  fig.  6). 

Form  involute,  robust,  laterally'  compressed.  Whorl  deeply  embracing,  but 
not  deeply  indented  by  the  inner  volution.  Sides  flattened-convex,  venter  high  and 
narrowed  to  a  median  keel.  Abdominal  shoulders  narrow  and  sloping  in  early 
maturity,  more  abrupt  later  in  life.  Umbilicus  rather  narrow  and  deep,  umbilical 
shoulders  abruptly  rounded,  with  steep  inner  walls.  The  height  of  the  whorl  is 
about  one-half  of  the  total  diameter,  and  the  width  is  three-fourths  of  the  height. 
The  indentation  is  one-fourth  of  the  height.  The  width  of  the  umbilicus  is  about 
one-fifth  of  the  total  diameter. 

The  surface  is  ornamented  with  strong,  radial,  dichotomous  ribs,  that  branch 
on  the  flanks  one- third  of  the  way  up  from  the  umbilicus  and  bend  sharply 
forward  on  the  abdominal  shoulders,  becoming  obsolete  at  the  median  ridge  or 
keel. 

The  septa  are  ceratitic,  the  lobes  being  serrated,  the  saddles  rounded  and 
slightly  SOI  rated.  The  septa  figured  by  Gabb,  in  Geological  Sun^ey  California 
Palaeontology,  vol.  1,  PI.  IV^,  fig.  15,  and  ))y  Meek  in  U.  S.  Geol.  Explor.  40th  Par., 
vol.  4,  PI.  X,  fig.  10c,  were  probably  not  drawn  from  a  weathered  specimen,  and 
are  not  correct  in  detail.  Meek  copied  the  septa  from  Gai)b.  The  3'oung  shell 
is  much  more  e volute  than  the  mature  form,  as  shown  in  the  3'oung  specimens 
figured. 

In  the  vountif  the  cross  section  of  the  whorl  is  nearlv  circular,  with  the 
exception  of  the  impressed  zone;  the  ril)s  are  fine,  and  much  straighter  than  at 
maturity,  and    in  the  earliest  stages  are  present  only  on  the  umbilical   shoulders. 

The  body  chamber  is  nearly  or  quite  a  complete  revolution  in  length,  and 
increases  th(»  resemblance  to  Paratroplts^  but  the  young  stages  are  not  like  those 
of  the  Tropitidiw 
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(i,  von  Arthninnr"  hiiN  (l<*HrrilM*(l,  in  i\u^  ^ojium  Rfifiingites^  a  somewhat 
Miniiliir  Kroiip«  tliiit.  rPH4*rnlih'N  (^niiiivH  in  form  and  Hopta,  Imt  has  a  long  body 
diHmh«^r.  Thf  wriM*rN,  how(«v<*r,  uro  not  of  tho  opinion  that  the  length  of  the 
ImmIv  chumlN*!'  haN  tho  paramount  tnxonomic^  valuo  that  is  commonly  ascribed 
U}  it.  Tli«  form  li^unMl  by  Mcok,  T.  S.  (Jool.  Survey  40th  Par.,  vol.  4,  PL  XI, 
fi^.  0,  <locM  not  b<*lon)f  to  ii\fmi\otovvvitH. 

Horizon  ami  tf^vfitf/,  Cn^nfifttt  (</////< /^i/fxwvw)  RIakei  Gabb  was  found  by 
the  (Jeohi^lcal  Survov  of  Callftirnia  under  Whitney  in  the  Middle  Triassic 
limeslone,  Paonolla  ImmIm.  near  Star  V\\y\  West  HumlM>ldt  Range,  Nevada.  It 
was  fcMind  l»y  .1.  IV  Smith  to  be  very  atnindant  in  the  Middle  Triassic  Daonella 
be<iM,  t»f  the  We?*!  lluml»oldt  Hun^\  in  t'ottonwiKnl  t'anyon,  near  the  "' Lucky 
Dog'*  mine;  and  on  the  divide  InMween  tlie  Smth  Fork  of  Amerii^an  Canyon 
and  TroN'  Canvou*  aUmt  \  udles  Mouth  of  Foltx  iHv«t-otfii*t\  assiH*iat(Hl  with  Cfnitites 
hitmh^f/f^f*i^*\  iii^ris^Mfixs  0\^tiit(f\^nn4\  An**tc4tfH  H"-A#Vwfyi\  iMnmMi  tfuhia^  and 
umny  other  j*|hhm^vx  ohameteriMie  of  the  Middh^  Trias^iie, 

tt^m'«  uunI  Ju\A\^*vt^ou  tV\H«»    VorKiiudK  K -k.  }^vl,  Kvu^h^attst^It.  Wien,  |\  140, 
ISSi*     <»'tH**'-'^v    Mn\w\^v\uv*,   vV|^hAK^(HxWu  vivr   Mt\liu*miawtt  Tti*?|>rv*viiu:   AbhuKiL  K.-k.  ae»>l. 

Vx  ss^^t^^ii.x  vk^tiHvSU  I  •  *«■"  ^  -^  ^*mNcK^i  m^CDKrc  ewHuti?.  ib?c\K*iii.  I»&?nlly 
j^>v    .-^f  "^  \t<     X^NH^   *;:\\»*«    %'>\^    r^  V   ^^v^*tK•    ^-v'^^^irri    50*?    ^HtiWr    ir^ifi?v    rCjifi 

V4K      .      > 
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This  treniis  is  known  at  present  from  the  upper  Muschelkalk,  Middle  Triassic  of 
the  Alps,  and  the  lower  part  of  the  Upper  Triassic  of  the  Alps,  India,  and 
California,  where  it  is  represented  b}'  Arpadlte^  Gahhl^^^i,  nov.  and  one  undescribed 
sf)ec'ies. 

ASPADITE8  OABBI  Hyatt  and  Smith,  sp.  nov. 
PI.  XXXIX,  tigs.  1-17;  PI.  LXXXIII,  fign.  1-18. 

Laterally  compre.ssed,  involute,  discoidal,  deeply  embmeing,  and  deeply  indented 
by  the  inner  volutions.  Whorls  high  and  narrow,  increasing  rapidly  in  height. 
Umbilical  shoulders  abruptly  rounded,  sides  flattened-convex.  Venter  narrow% 
channeled,  bounded  by  marginal  ridges  slightly  beaded.  The  height  of  the  whorl 
is  a  little  more  than  one- half  of  the  total  diameter;  the  breadth  of  the  whorl  is 
three-sevenths  of  the  height.  The  outer  whorl  covers  seven-eighths  of  the  inner, 
and  is  indented  to  two-sevenths  of  the  height  by  it.  The  umbilicus  is  narrow,  but 
open,  exposing  the  umbilical  shoulders  of  the  inner  whorls  in  steps;  its  width  is 
one-eighth  of  the  diameter  of  the  shell.  The  surface  of  the  shell  is  ornamented 
with  umbilical  knots  which  are  extended  up  the  sides  in  low  folds,  made  up  of 
bundles  of  sigmoidal  strite.  These  folds  are  faint  on  the  sides,  but  become  strong 
again  at  the  abdominal  marginal  ridges,  giving  to  them  a  beaded  appearance.  This 
sculpture  shows  on  the  cast  as  well  as  on  the  shell. 

The  septa  are  ceratitic,  saddles  all  rounded  and  entire,  lobes  all  serrated.  The 
ventral  lobe  is  divided  bv  a  shallow  siphonal  notch  into  two  short  narrow  branches 
with  three  serrations.  The  first  lateral  lobe  is  broad  and  deep,  terminating  in  fine 
serrations.  The  second  lateral  is  smaller,  less  than  one-half  the  size  of  the  first,  and 
trifid.  The  auxiliary  series  is  composed  of  two  small  lobes,  hardly  more  than 
notches,  on  the  umbilical  shoulder.  Antisiphonal  lobe  rather  long  and  narrow, 
flanked  bv  a  shorter  lateral. 

The  foregoing  description  applies  only  to  the  mature  shell,  for  the  ^oung  stages 
are  absolutely  unlike  the  adults.  The  inner  coils,  up  to  a  diameter  of  2.5  nmi.,  are 
evolute,  i)road,  low-whorled,  with  wide  umbilicus,  genuine  T!rolitei<  in  shape,  with 
depressed  volutions,  and  somewhat  flattened  venter,  and  strong  marginal  tubercles, 
but  no  furrow.  The  ventral  lobe  is  undivided,  narrow,  and  there  is  but  a  single 
lateral,  with  a  very  small  auxiliary  on  the  umbilical  shoulder.  The  antisiphonal  lobe 
is  flanked  by  a  small  lateral,  hardly  larger  than  the  external  auxiliary. 

The  larval  stage  just  before  the  appearance  of  the  furrow  has  the  following 
dimensions: 

ram. 

Diameter 2. 19 

Hei^'ht  of  last  whorl 80 

IIei;xht  of  last  whorl  from  the  preceding • 68 

Width  of  last  whorl 1.  32 

Iiivohition -     .12 

\Vi<lth  of  umbilicus 80 
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miles  northeast  of  Winthrop.  It  was  associated  with  Tropites  sithhullatus  Hauer, 
T.  ^wvyM/7/?/.v  Mojsisovics,  Paratropites  &//«/ Mojsisovics,  Sageiiltes  Ilei'bicfii  Mo]si»0' 
vies,  Discotrojyites  mudlingensis  Hauer,  Halofna  sfiiperba  Mojsisovies,  and  many  other 
forms  chanu'teristic  of  the  upper  Karnic  horizon. 

Geiiias    ACROCHORDICKRAS    Kyatl. 

1877.  Acrorhordicercuty  Hyatt,  U.  S.  Geol.  and  Geog.  Kxplor.  40th  Par.,  vol.  4,  p.  124. 

1879.  Arrochf/rdireroi*,  MojsiH()vic*{?,  Vorlaufige  kurze  Uel.>er8icht  der  Ammoniten-(Tattungen  der  Medi- 

terranen  iind  Jiivavischeu  Trias:  Verhandl.  K.-k.  geol.  Reichsanstalt,  Wien,  p.  139. 

1880.  ArrorhordireraSj  Nootling,  Zoiti»chr.  Deutsoh.  geol.  Gesell.,  vol.  82,  p.  334. 

1882.  Airovhordirenis,  Mojsisovies,    Cephalopoden    der   Mediterranen   Triasprovinz:   Abhandl.  K.-k. 

geol.  Reichsanstalt,  Wien,  vol.  10,  p.  140. 
1887.  Acrochordinraa,   Hauer,   Cephalopoden   des   Bosnischen    Muschelkalkes   von   Han   Bulog  bei 

Sarajevo:  Denkschr.  K.  Akad.  Wiss.,  Wien,  vol.  54,  p.  22. 
1892.  Acrochordicems/W2i\ni^T^  Beitr.  Kennt.  Cephalopoden  der  Trias  von  Bosnien:    Denkschr.   K. 

Akad.  Wiss.,  Wien,  vol.  59,  pt.  1,  p.  272. 
1895.  Acrorhordirerm,  Waagen,  Fossils  from  the  Ceratite  Formation:  Salt  Range  Fossils,  vol.  2,  p.  89: 

Mem.  Geol.  Survey  India,  Pal.  Indica,  ser.  13. 
1895.  Acrochordiceras,  Diener,  Cephalopoda  of  the  middle  Trias.:  Himalayan  Fossils,  vol.  2,  pt.  2, 

p.  35:  Mem.  Geol.  Survey  India,  Pal.  Indica,  ser.  15. 

1895.  Acrochordiceras,    Diener,   Triadische   Cephaloi)odenfaunen   der    ostsibi  rise  hen    Kiistenprovinz: 

M^m.  Com.  g6o\.,  St.-Peter$l>ourg,  vol.  14,  No.  3,  p.  22. 

1896.  Acrochordict^ran,  Arthal>er,  CephaloiKxlenfauuader  Reiflinger  Kalke:  Beitr.  Pal.  und  Geol.  Oester- 

reich-Ungarns  und  des  Orients,  vol.  10,  pt.  1,  p.  79,  and  pt.  2,  p.  226. 

Tf/pe. — Acrochordiceras  Hyatt i  Meek,  U.  S.  Geol.  and  Geog.  Explor.  40th  Par., 
vol.  4,  p.  124,  PI.  XI,  figs.  5  and  5a. 

Whorls  robust,  latemlly  compressed,  higher  than  wide,  moderately  involute, 
deeply  (embracing,  but  not  deeply  indented  b}'  the  inner  whorls.  Umbilieus  open, 
deep  and  moderately  wide.  Umbilical  shoulders  abrupt,  sides  convex,  somewhat 
flattened,  venter  rounded  and  highly  arched. 

Surface  ornamented  with  strong  ribs  that  bundle  on  umbilical  knots  and  then, 
without  further  division,  run  nearly  straight  across  the  venter.  The  sopta  are  cem- 
titic,  but  complex;  the  saddles  are  all  rounded  and  entire,  but  the  digitations  of  the 
lobes  run  high  upon  the  sides  of  the  saddles.  The  external  lobe  is  divided  into  two 
narrow  branches  by  the  siphonal  saddle;  the  principal  lateral  lobe  is  very  long  and 
broad,  deeply  digitate,  with  four  or  five  long  branches;  there  are  usually  two  auxil- 
iarv  lobes  present,  of  which  the  first  might  be  considered  as  a  second  lateral,  except 
that  it  is  so  nuich  smaller  and  simpler  than  the  principal  lateral.  In  some  species 
the  second  auxiliary  is  lacking,  although  it  is  present  on  the  type  Aci'iychordiccras 
Hyatt!.     The  ))ody  chaml)er  is  long,  about  one  revolution.     This  genus  resembles 
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At  the  diameter  of  2.5  mm.  the  ventral  furrow  begins,  but  the  Tirolites  shape 
persists  for  one-half  of  a  revolution  farther  to  the  diameter  of  4  mm.  At  this  size 
the  whorl  becomes  higher,  and  the  sides  developed.  The  tubercles  are  no  longer 
lateral  but  umbilical,  and  the  stage  corresponds  to  Dinaritea  with  the  exception  of 
the  ventral  furrow.     Two  specimens  in  this  stage  had  the  following  dimensions: 

mm.  mm. 

Diameter 4.60  12 

Height  of  la»t  whorl 1.70  5 

Height  of  last  whorl  from  the  preceding 1. 26  4 

Width  of  la«t  whorl 2.12  4.5 

Involution 44  1 

Width  of  umbilicuH 1. 85  3. 5 

These  dimensions  show  the  whorl  to  be  proportionall}'  higher  and  the  umbilicus 
narrower  than  in  the  TiroliteH  stage;  the  marginal  knots  have  become  umbilical  ribs, 
which  are  extended  up  the  sides,  but  do  not  yet  reach  the  abdominal  shoulders. 
This  stage  lasts  to  the  diameter  of  11  mm.  At  this  size  the  whorl  increases  rapidly 
in  height,  and  becomes  laterally  compressed.  The  shell  is  now  analogous  to  Ceratites^ 
in  which  stage  it  remains  to  the  diameter  of  alK)ut  20  mm.  A  specimen  in  this  stage 
showed  the  following  dimensions: 

mm. 

Diameter 17 

Height  of  last  whorl 7 

Height  of  last  whorl  from  the  preceding 5. 5 

Width  of  last  whorl 6. 5 

Involution 1.5 

Width  of  umbilicus 5. 5 

The  shell  then  gradually  makes  the  transition  to  the  ArpadlteH  stage,  becoming 
more  involute,  the  lateral  ribs  less  pronounced,  and  the  ridges  bordering  the  ventral 
furrow  are  beaded  by  the  ends  of  the  lateral  ribs. 

Arpad'dPH  Gahhi  is  more  involute*  than  any  other  described  species  of  this  genus. 
Its  nearest  relative  is  ^4.  chuoiHln  Mojsisovics  (Cephalopoden  der  Mediterranen  Trias- 
provinz,  1882,  p.  56,  PI.  XXVI,  Kgs.  3-15),  but  ^1.  Gahhl  differs  from  the  Alpine 
species  in  its  greater  involution,  narrower  umbilicus,  higher  whorl,  crenulated 
abdominal  ridges,  and  in  its  more  complex  septa.  The  late  adolescent  stages  of 
A,  Gahhl  are  very  like  the  mature  form  of  .1.  crn<'nsi,s^  which  is  in  keeping  with  the 
later  age  of  the  American  species. 

Horizon  and  locality. — ArpadlteH  Gahhl  was  found  by  J.  P.  Smith  in  the  Upi>er 
Triassic  zone  of  Tropltcx  suhhalUttas^  in  Shasta  County,  Cal.,  on  the  divide  between 
Squaw  Creek  and  Pit  River,  3  miles  east  of  Madison's  ranch  and  a  half  mile  north  of 
the  trail  from  Madison's  to  Brock's  ranch  on  Pit  River.     This  locality  is  about  (> 
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miles  northeast  of  Winthrop.  It  was  associated  with  Tropites  suhhilMtus  Hauer, 
T,  torquilhii<^lo]ir\iio\\Qii^  Puratropites  /S^/^sr/ Mojslsovies,  Sagenltes  //erJ/c^/Mojsiso- 
vics,  Discotropites  mjidlingensis  Hauer,  Ilalohia  mperba  Mojsisovies,  and  many  other 
forms  characteristic  of  the  upper  Karnic  horizon. 

C?feiiu8    ACROCHORDICKRAS    Kyatl. 

1877.  AcrfH'hordireraSy  Hyatt,  U.  S.  Geol.  and  (ieog.  Kxplor.  4()th  Par.,  vol.  4,  p.  124. 

1879.  Acrorhordirerasy  MojsiHovicg,  Vorliiufige  kurze  Uebersicht  der  Ammoniten-Gattungeii  der  Meiii- 

terranen  mid  Juvavischen  Trias:  Verhandl.  K.-k.  geol.  Reichsanstalt,  Wien,  j).  139. 

1880.  AcrorhonUceras,  Noetling,  Zeitschr.  I)euti*ch.  gei:>l.  Uesell.,  vol.  32,  p.  334. 

1882.  A(rorhordirerfts,  MojsisovicH,    (Vphalopoden    der   Metiiterranen    Triasprovinz:    Abhandl.  K.-k. 

geol.  Reichsanstalt,  Wien,  vol.  10,  p.  140. 
1887.  Airochordinras^   Hauer,   Cephalopoden   des  Bosnischen    Muschelkalke^  von   Han   Bulog  bei 

Sarajevo:  Donkschr.  K.  Akad.  Wise.,  Wien,  vol.  54,  p.  22. 
1892.  Acrochordicemfi/Vltiuer,  Beitr.  Kennt.  Cephalopoilen  der  Trias  von  Bosnien:    Denkschr.   K. 

Akad.  Wiss.,  Wien,  vol.  59,  pt.  1,  p.  272. 
1895.  AcrorhordicemSf  Waagen,  Fossils  from  the  Ceratite  Formation:  Salt  Range  Fossils,  vol.  2,  p.  89: 

Mem.  Geol.  Survey  India,  Pal.  Indica,  ser.  13. 
1895.  AcrochordiceraSy  Diener,  Cephalopoda  of  the  middle  Trias.:  Himalayan  Fossils,  vol.  2,  pt.  2, 

p.  35:  Mem.  Geol.  Survey  India,  Pal.  Indica,  ser.  15. 

1895.  Acrovhordireras,    Diener,   Triadische   Cephalopixienfaunen   der    ostsibirischen    Kiistenprovinz: 

Mem.  Com.  g<^ol.,  St.-Petersbourg,  vol.  14,  No.  3,  p.  22. 

1896.  Acrochordireras,  Arthal)er,  Cephaloi>odenfauna  der  Reiflinger  Kalke:  Beitr.  Pal.  and  Geol.  Oester- 

reich-Ungarns  und  des  Orients,  vol.  10,  pt.  1,  p.  79,  and  pt.  2,  p.  226. 

Type. — Acrorhoi'diceras  Hyatt  I  Meek,  U.  S.  Geol.  and  Geog.  Explor.  40th  Par., 
vol.  4,  p.  124,  PI.  XI,  tigs.  5  and  5a. 

Whorls  rolnist,  laterally  compressed,  higher  than  wide,  moderately  involute, 
deeply  embracing,  but  not  deeply  indented  b}'  the  inner  whorls.  Umbilicus  open, 
deep  and  moderately  wide.  Umbilical  shoulders  abrupt,  sides  convex,  somewhat 
flattened,  venter  rounded  and  highly  arched. 

Surface  ornamented  with  strong  ribs  that  bundle  on  umbilical  knots  and  then, 
without  further  division,  run  nearly  straight  across  the  venter.  The  sopta  are  cera- 
titic,  l)ut  complex;  the  saddles  are  all  rounded  and  entire,  but  the  digitations  of  the 
lobes  run  high  upon  the  sides  of  the  saddles.  The  external  lobe  is  divided  into  two 
narrow  branches  V)v  the  siphonal  saddle;  the  principal  lateral  lol^e  is  very  long  and 
broad,  deeply  digitate,  with  four  or  five  long  branches;  there  are  usually  two  auxil- 
iary lobes  present,  of  which  the  first  might  be  considered  as  a  second  lateral,  except 
that  it  is  so  much  smaller  and  simpler  than  the  principal  lateral.  In  some  species 
the  second  auxiliary  is  lacking,  although  it  is  present  on  the  type  Acroehoi'dlcey^oj^ 
Hyatt!.     The  body  cham))er  is  long,  about  one  revolution.     This  genus  resembles 
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JatfariUM  M//JMi)rn'itf»,  inmi  irbk'b  it  diteth  in  the  reiy  eitrooir  nmbilicml  kootew  the 
^UnptuMy  ^A  th^  i^mtf^,  ri\f%t  and  in  the  eenUhic  sepCa.  Jjarockffrdieera4f  b  u&ittllj 
iiht9*^i4  in  ttk?  Tn/pitidiT  ^teemwttt  r/f  tbiit  re^^embfawce,  bat  the  writers  hare  !^ti]died 
tfi^  y^mntf  ot  an  unrlisMfri^^  i»fierrie»  and  found  them  to  reai<iemble  Ceratit^  in  derel- 
if\miitut^  an^l  t/>  f^f  aW>lut/?h'  unlike  the  3'oung  of  Tn/jnU^  or  any  of  the  ^T'^oup.  On 
thin  a/5#'//unt  it  in  i'humed  utider  the  (.>ratitid«« 

lli^  %HU%m  ArrrfffJu/rdlcerf/iM  in  <x>nfined  to  the  Middle  Tria«»ic  except  in  the  Salt 
Kanif^f  in  India^  ¥f\utre  it  ba^  U^en  f^Mind  in  the  Lower  Triai$»ie.  It  \»  repres^ented  in 
\nmruii  hy  A/^n^th/rdUserfiH  llyiUii  Meek,  and  one  or  two  undeiMrribed  species 

aCBOCHOBOICnUf  HTAtn  HmIl 

IH77,  AfrrfM-Jit/rdirj-roM  UyaUi,  Mw?k,  V .  S.  iie^il.  an'l  Oe^ijf.  Kxplor.  -lOth  ftir,  voL  4,  p.  124,  PI.  XI, 

Form  rohiiMt,  H^itncwhat  <rompr^»Msod  laterally,  moderately  evolute.  Whorl  with 
iHHiUttiM  cjfttvi'X  nUivH^  bi^^ily  arched  and  broadly  rounded  venter,  deeply  embracing 
but  not  (Utoply  indcinte^il  by  the  inner  whorL  The  umbilicus  is  broad  and  deep, 
i*x\K)H\tn(  nc'ttrly  half  of  each  of  the  inner  whorls.  The  height  of  the  whorl  is 
orMt'lmlf  of  the  total  diameter  of  the  hIicII,  and  the  width  is  four-fifths  of  the 
height.  The  indentation  is  one-fifth  of  the  height.  The  width  of  the  umbilicus 
in  (ine-fourth  of  the  U>tal  diameter  of  the  shell. 

The,  Hiirfa<'e  is  ornamentiHl  with  vAmrm*,  rounded  ribs,  that  run  from  the 
iimbilieiiN  straight  lU'ross  the  venter,  without  interruption.  There  are  strong  nodes 
on  the  tIankN  just  above  the  umbilical  shoulders,  formed  by  the  junction  of  two  or 
three  of  the  ribs.  Between  these  no<les  there  are  usually  two  ribs  not  joined,  but 
the  int4»rval  is  irregular. 

The  septji  are  <»eratitic,  the  saddles  being  rounded  and  entire,  while  the  lobes 
are  digitate*.  Th<^  external  lobe  is  divided  by  a  triangular  siphonal  notch  into  two 
short  and  narrow  branches;  the  first  lateral  lobe  is  more  than  twice  as  Jong  and  very 
wi<le,  digiUite,  with  Wvi^  long  branches.  The  second  lateral,  or  first  auxiliary,  is 
about  half  the  length  and  breadth  of  the  first,  with  four  branches.  On  the  umbilical 
shouhler  is  a  second  auxiliary  smaller  and  simpler  than  the  first. 

Ilorhoh  <ni</  htvaHty,  -  M(»(»k's  typo  specimen  came  from  the  Middle  Triassic 
limest^>ne  of  New  Pass,  Desatoya  Mountains,  Nevada;  the  specimen  figured  on 
PI.  XXIII,  tigs.  8-11,  came  from  the  same  horizon,  in  the  Shoshone  Mountains, 
Ni^vadii.  •!.  P.  Smith  found  it  to  be  common  in  the  Middle  Triassic  of  the  West 
llumlH)I(tt  Itange,  Nevada,  in  ('Ottonwocnl  C^anvon  near  the  ''Lucky  Dog'-  mine, 
associated  with  (ryinnotovtraa  lilakf!^  lieyrichite^  rotelUformis^  Anohites  Whitrieyl^ 
Ihwntlla  (iuhia^  and  many  other  species. 
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r^eiiUH   KXJDISCOCKRAH  Hyatt. 

1877.  FAidm-oceran,  Hyatt,  in  F.  B.  Meek,  U.  8.  Geol.  and  (ieog.  Explor.  40th  Par.,  vol.  4,  p.  128. 

Type. — EudiHcocenw  Gahhl,  Meek,  U.  S.  Cxeol.  and  Geog.  Explor.  40th  Par., 
vol.  4,  p.  128,  PI.  XI,  figs.  3  and  3a. 

Discoidal,  involute,  laterally  compressed,  deeph^  embracing,  high  whorled. 
Venter  narrow,  with  a  central  keel,  bordered  by  two  furrows  and  abdominal 
shoulder  keels.  Umbilicus  moderately  wide.  Surface  ornamented  with  flexuous 
dichotomous  ribs,  which  end  at  the  shoulder  ridges,  and  form  knots  on  them. 
Septa  unknown. 

This  genus  seems  to  belong  to  the  Ceratitidte  in  the  group  allied  to  Arpaditea^ 
but,  on  account  of  the  imperfect  condition  of  the  type,  its  true  relationship  is 
unknown. 

It  is  known  only  in  a  single  species  from  the  Middle  Triassic  of  the  West 
Humboldt  liange,  Nevada. 

EXTDISCOC^BAS  OABBI  Meek. 
PI.  XXIV,  figh..  1  ami  2. 

1877.  Kudiscoceras  Gabhi  Meek,  U.  S.  Geol.  and  Geog.  Explor.  40th  Par.,  vol.  4,  p.  128,  PI.  XI,  figs. 
.S  and  3a. 

Discoidal,  involute,  laterally  compressed.  Whorls  high,  and  increasing  rapidly 
in  height;  narrow,  with  high  cross  section;  sides  gently  convex,  venter  narrow, 
with  marginal  keels,  and  a  central  keel  in  the  median  depression.  The  last  whorl 
is  deeply  embracing,  concealing  about  two-thirds  of  the  inner  volution;  its  height 
is  three-sevenths  of  the  total  diameter  of  the  shell.  The  uml)ilicus  has  abrupt 
inner  walls,  is  shallow,  and  its  width  is  about  three-tenths  of  the  total  diameter. 

The  surface  is  ornamented  with  flexuous  rib.s,  which  end  in  small  knots,  beading 
the  marginal  keels;  these  ribs  become  finer  as  the  shell  grows  older.  The  septa 
are  unknown. 

The  shape  and  ornamentation  suggest  relationship  or  identity  with  Arpadites^ 
but  the  specimen  is  too  imperfect  to  warrant  any  definite  opinion.  The  septa 
and  the  young  stages  have  not  been  seen,  so  it  is  not  known  certainly  that  this 
species  belongs  to  the  Ceratitida*. 

Horizon  and  loadity, — In  the  Middle  Triassic,  Cottonwood  Canyon,  West 
Humboldt  Range,  Nevada,  the  only  specimen  known  being  the  original  type  in 
the  United  States  National  Museum. 

G-eniiH   CA.LIF'ORNI'FKS   Hyatt   and   Smitli,  jjjeii.   nov. 

Type.  —  Ca/ifomiteif  Merriajnt  Hyatt  and  Smith. 

involute,  low  whorled,  little  embracing,  scarcely  impressed  by  the  inner 
volutions.     Umbilicus  wide,  umbilical  shoulders  abrupt,  cross  section  trapezoidal. 
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with  flattened  sides  sloping  outwardly  to  the  angular  abdominal  shoulders. 
Venter  low-arched,  nearly  smooth,  and  with  distinct  central  furrow.  Sides 
ornamented  with  straight  ribs  that  have  short  knots  on  them,  and  end  in  strong 
spines  on  the  abdominal  shoulders.  The  venter  is  nearly  smooth.  The  septa 
are  ceratitic,  consisting  of  a  divided  external  lobe,  a  principal  lateral,  and  a 
small  auxiliary  on  the  umbilicus.     The  body  chamber  is  short. 

This  genus  is  the  direct  descendant  of  Tirolites^  and  differs  from  it  chiefly  in  the 
ventral  furrow\  It  is  of  especial  importance  in  the  phylogeuetic  history  of  the 
group  of  CUonltes^  for  all  spinose  members  of  that  group  go  through  a  distinct 
Californites  stage,  and  some  persist  in  it  almost  until  maturity. 

Califamites  is  known  only  from  the  Upper  Triassic,  zone  of  Troplte^  siiibtd- 
latus^  of  Shasta  County,  Cal.,  where  the  species  described  below  and  one  other 
form  have  been  found. 

CALIFORNITES  MERRIAMI  Hyatt  and  Smith,  ip.  nov. 
PL  LXXXII,  figs.  11-23. 

Form  cvolute,  robust,  \o\\  whorled.  Whorl  little  embracing  and  little  indented 
by  the  inner  volution:  low%  and  increasing  slowl}'  in  height.  Cross  section  trape- 
zoidal, wider  at  the  top.  Sides  flattened,  sloping  outward.  Abdominal  shoulders 
abrupt  and  square,  venter  flattened  and  broad.  The  height  of  the  whorl  is  less  than 
one-third  of  the  total  diameter  of  the  shell;  the  width  is  slightly  greater  than  the 
height,  and  the  indentation  is  onlv  one-ninth  of  the  height.  The  width  of  the 
umbilicus  is  three-sevenths  of  the  total  diameter  of  the  shell. 

The  surface  is  ornamented  with  coarse  ribs  that  start  from  a  row  of  knots 
on  the  umbilical  shoulders  and  run  straight  up  the  side«,  ending  in  strong  spines 
on  the  abdominal  shoulders.  From  these  marginal  spines  finer  ribs  extend 
obliquely  forward  on  the  venter.  There  is  a  strong. median  furrow  on  the  venter, 
bounded  by  low,  rounded  ridges,  at  which  the  fine  ventral  ribs  become  obsolete. 

The  septa  are  cemtitic,  all  the  saddles  being  entire.  The  external  lote  is 
divided  by  a  small  siphonal  notch  into  two  narrow,  short,  simple  lobes,  which  fall 
upon  the  ridges  bounding  the  median  furrow.  The  lateral  is  larger  and  serrated, 
and  falls  upon  the  abdominal  shoulder.  On  the  flank,  just  above  the  umbilical 
shoulder,  is  the  small,  simple  auxiliary  lobe.  The  first  and  second  lateral  saddles 
are  large  and  broadly  rounded. 

The  young  stages  of  this  species  are  exacth'  like  Tirolites^  and  the  mature  form 
differs  from  that  genus  only  in  the  second  lobe  on  the  flank  and  the  median  furrow. 
The  median  furrow  appears  at  the  diameter  of  about  6  mm. 

All  species  of  CHoiiites  of  which  the  young  stages  have  been  studied  go  through 
a  Calif ornitea  stage  of  growth,  and  therefore  this  genus  is  regarded  as  the  ancestor, 
of  ClloniteH  ^n^  the  connecting  link  with   TlroUtes. 
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HorlzQii  and  locaHfy. —  Californites  Mcrriami  Hyatt  and  Smith  was  found  by 
J.  P.  Smith  in  the  Upper  Triassie,  zone  of  Tropltes  suhhuJlatus^  of  Shasta  County, 
Cal.,  in  the  limestone  belt  on  the  divide  between  Squaw  Creek  and  Pit  River,  about 
3  miles  ea.st  of  Madison's  ranch  and  one-half  mile  north  of  the  trail  from  Madison's 
to  Brock's  ranch  on  Pit  River.  This  locality  is  6  miles  northeast  of  the  Bully  Hill 
mine. 

The  specific  name  is  given  in  honor  of  Dr.  John  C.  Merriam. 

1893.  ClioniteSj  MojsiFOvics,  CephaloiKxien  der  Hallst  itter  Kalke:  Abhandl.  K.-k.  geol.  Keichsan stall, 

Wien,  vol.  6,  pt.  2,  p.  451. 
1896.   CiioniteSy  Mojsisovics,  ObertriadischenCephalopoden-Faunen  dew  Himalaya:  Denkschr.  K.  Akad. 

Wiss.,  Wien,  vol.  63,  p.  624. 

7y/H\ — CllonHes  anguloHu^  Mojsisovics,  Cephalopoden  der  Hallst&tter  Kalke, 
1893,  pt.  2,  p.  405,  PI.  CXXII,  fig.  10. 

Evolute,  little  embracing,  whorl  low,  breadth  usually  equal  to  the  height, 
increasing  slowly  in  height.  Umbilicus  wide  and  shallow.  Umbilical  shoulders 
abrupt,  sides  flattened,  venter  somewhat  flattened,  with  distinct  abdominal  shoulders. 
Surface  ornamented  with  strong  ribs,  usuall}^  dichotomous,  which  run  nearly  straight 
up  the  sides,  and  usually  bifurcate  just  below  the  shoulders  and  then  l>end  sharply 
forward.  There  is  a  central  furrow,  bounded  by  ridges  made  by  the  ends  of  the  ribs. 
These  ridges  are  rows  of  knots  or  spines,  and  the  ribs  are  provided  with  similar 
knots  armnged  in  spiral  rows  from  the  umbilical  shoulders  to  the  ridges  bordering 
the  furrow.  Although  these  spines  are  present  on  most  species  of  this  group,  they 
are  lacking  on  the  first  species  mentioned  and  described  by  Mojsisovics,  C.  angulo»u8^ 
and  therefore  this  form  is  only  technicalh'  the  type. 

The  body  chamber  is  short,  as  is  usually  the  case  with  the  Ceratitida?. 

The  septa  are  ceratitic,  the  external  lobe  is  divided  by  a  shallow  siphonal  saddle 
into  two  short  narrow^  branches,  which  may  be  either  entire  or  slightly  serrated; 
the  lateral  lobe  is  larger  and  always  serrated;  there  is  also  an  auxiliary  lobe  on 
the  umbilical  shoulder.     The  saddles  are  all  rounded  and  entire. 

Mojsisovics  regarded  this  group  as  a  subgenus  of  Arpadite^^  from  which  it 
diflfers  in  the  greater  evolution  and  the  strong  spiny  ribs  and  the  ventral  furrow 
bounded  by  rows  of  knots  instead  of  continuous  marginal  keels,  and  also  in  having 
one  lobe  fewer  on  the  sides.  For  these  reasons,  and  because  several  distinct 
subgeneric  groups  may  be  distinguished  under  it,  the  writers  regard  ClUmitts  as 
an  independent  genus.  While  it  probably  had  a  conmion  origin  with  Arpudites^ 
it  is  neither  ance.stor  nor  descendant  of  that  genus,  and  therefore  should  have 
indejxindent  rank. 
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species  are  virtually  the  same,  and  CerntUes  hnmboldtensiH  may  l)e  considered  as  the 
American  representative  of  C.  stihnftdosits. 

Horizim  and  locality. — Middle  Triassic  Daonella  beds,  on  the  divide  l>etween 
Troy  Canyon  and  the  South  Fork  of  American  Canyon,  in  the  saddle  nearest  to  the 
Star  Valley,  4  miles  south  of  Foltz  post-office,  West  HumlK)ldt  Range,  Nevada, 
associated  with  numerous  other  species  of  Ceratltes^  C.  conf.  trin/>dosuj<^  C  conf. 
planus^  etc.,  Anoloites  Whitfieyi^  A.  Meeki^  Beyrlchites  rotelUftyrmin^  Celtites  Ilalli^ 
Lo?igohardlteH  nevadanus^  GymnotfH^eras  Blal'ei^  Eutomocera^  Lauhei^  Sageceras 
Gahhl^  Acrochordlceras  Hyatti^  Daonell<i  dvbia^  and  many  other  forms  characteristic 
of  the  Middle  Triassic.  Ceratltes  humholdtemis  was  found  by  J.  P.  Smith  to  be  very 
common  at  the  above-mentioned  loc»ality,  and  also  in  Cottonwood  Canyon  near  the 
** Lucky  Dog"  mine.  West  Humboldt  Range,  in  the  same  association.  The  horizon 
might  very  appropriately  be  named  after  this  characteristic  speckles.  J.  P.  Smith 
also  found  at  Silverthorn's  ferry  on  Pit  River,  Shasta  County,  Cal.,  some  poorly 
preserved   Ceratites  that  probably  belong  to  this  species. 

Subgenus  GYMNOTOCERAS  Hyatt. 
1877.  GijmnotoceraHf  Hyatt,  in  F.  B.  Meek,  U.  S.  (xeol.  and  Geog.  Explor.  40th  Par.,  vol.  4,  p.  110. 

Type, — Amvionltes  Blnk^l  Gabb,  Geological  Survey  California,  Palteontology, 
1864,  vol.  1,  p.  24,  PI.  IV,  figs.  14-15;  and  F.  B.  Meek,  U.  S.  Geol.  Explor.  40th 
Par.,  vol.  4,  1872,  p.  113,  PI.  X,  figs.  10,  10a,  10b,  10c.  (not  PI.  XI,  iig.  6). 

Involute,  laterally  compressed,  robust  whorls,  deeply  embracing,  })ut  not  deeply 
indented  bj"  the  inner  vohitions.  Sides  convex,  abdominal  shoulders  rounded,  venter 
high  and  raised  in  the  middle  in  a  keel-like  ridge.  Umbilicus  moderately  narrow, 
but  exposing  the  inner  whorls. 

Surface  ornamented  with  sigmoidal  ribs,  which  branch  on  the  sides  and  swing 
sharply  forward  across  the  rounded  shoulders  to  the  median  ridge.  There  are  no 
umbilical  nodes  and  none  on  the  flanks,  but  in  old  age  the  ends  of  the  ribs  tend  to 
form  knots  on  the  shoulders,  although  these  are  never  prominent.  The  body  chamber 
seems  to  be  long,  nearly  a  revolution,  but  the  genus  can  not  be  classed  with  the 
Tropitidse  on  account  of  its  ontogeny,  which  is  that  of  the  Ceratitidae. 

Septa  ceratitic,  lobes  serrated,  saddles  rounded  and  slightly  denticulated.  The 
septa  figured  by  Gabb  in  Geol.  Survey  California,  Palaeontology,  vol.  1,  PI.  IV, 
fig.  15,  were  taken  probably  from  a  weathered  specimen,  and  hence  are  not  correct 
in  detail. 

Mojsisovics '^  says  that  (hjinnotocera^  is  merely  a  synonym  of  the  group  of 
Ceratltes  getnlnati^  characteristic  of  the  Arctic  Triassic.     It  seems  to  the  writers. 


aArktische  Tria.«*faunen:  M^m.  Acad.  imp.  sci.  Sl.-IVlorslxmrK.  hct.  7,  tome  33,  No.  6.  1886.  p.  23. 
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however,  that  the  characters  are  sufficientlv  distinct  from  those  of  Ceratites  ryxloHus 
to  warrant  giving  subgeneric  rank  to  this  j^roup,  Avhich  would  tlien  include  the 
Ceratiteii  geininatL  As  thus  characterized,  fryjmiotoccra^  is  characteristic  of  the 
Middle  Triassic  of  Nevada  and  northern  Siberia.  It  is  very  common  in  the  Middle 
Triassic  of  the  West  Humboldt  Range,  Nevada,  where  it  is  represented  bj^  Gym- 
noioceimH  Blakel  and  several  undescribed  species. 

CERATITE8  ( 07MNOTOCEBA8 )  BLAKEI  Oabb. 
PI.  XXII,  figs.  1-23. 

1864.  Ammonites  Blakeiy  Gabb,  Geol.  Survey  California,  Palaeontology,  vol.  1,  p.  24,  PI.  IV,  figs.  14 

and  15. 
1877.  Gi/mnotoceras  Blnkri,  Meek,  U.  S.  Geol.  and  Geog.  Explor.  40th  Par.,  vol.  4,  p.  113,  PI.  X,  figs. 

10,  10a,  10b,  10c.  (not  PI.  XI,  fig.  6). 

Form  involute,  robust,  laterally  compressed.  Whorl  deeply  embracing,  but 
not  deeply  indented  by  the  inner  volution.  Sides  flattened-convex,  venter  high  and 
narrowed  to  a  median  keel.  Abdominal  shoulders  narrow  and  sloping  in  early 
maturity,  more  abrupt  later  in  life.  Umbilicus  rather  narrow  and  deep,  umbilical 
shoulders  abruptly  rounded,  with  steep  inner  walls.  The  height  of  the  whorl  is 
about  one-half  of  the  total  diameter,  and  the  width  is  three-fourths  of  the  height. 
The  indentation  is  one-fourth  of  the  height.  The  width  of  the  umbilicus  is  about 
one-fifth  of  the  total  diameter. 

The  surface  is  ornamented  with  strong,  radial,  dichotomous  ribs,  that  branch 
on  the  flanks  one-third  of  the  way  up  from  the  umbilicus  and  bend  sharply 
forward  on  the  abdominal  shoulders,  becoming  obsolete  at  the  median  ridge  or 
keel. 

The  septal  arc  ceratitic,  the  lobes  being  serrated,  the  saddles  rounded  and 
slightly  s(M'mted.  The  septa  tigured  by  Gabb,  in  Geological  Sur\"ey  California 
Palieontology,  vol.  1,  PI.  IV,  tig.  15,  and  by  Meek  in  U.  S.  Geol.  Explor.  40th  Par., 
vol.  4,  Pi.  X,  tig.  K^c,  w^ere  probably  not  drawn  from  a  weathered  specimen,  and 
are  not  correct  in  detail.  Meek  copied  the  septa  from  Gabb.  The  young  shell 
is  much  more  evolute  than  the  mature  form,  as  shown  in  the  young  specimens 
figured. 

In  the  young  the  cross  section  of  the  whorl  is  nearly  circular,  with  the 
exception  of  the  impressed  zone:  the  ribs  are  tine,  and  much  straighter  than  at 
maturity,  and    in  the  earliest  stages  are  j)resent  only  on  the  umbilical   shoulders. 

The  body  chamber  is  nearly  or  (|uit(*  a  complete  revolution  in  length,  and 
increases  the  resenjblance  to  /\irafrajj/t<s^  but  the  young  stages  are  not  like  those 
of  the  Tropitidte. 
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G.  von  Arthaber''  has  described,  in  the  genus  Reiflingites^  a  somewhat 
similar  group,  that  resembles  Cerntites  in  form  and  septa,  but  has  a  long  body 
chamber.  The  writers,  however,  are  not  of  the  opinion  that  the  length  of  the 
body  chamber  has  the  paramount  taxonomic  value  that  is  commonly  ascribed 
to  it.  The  form  figured  by  Meek,  U.  S.  Geol.  Survey  40th  Par.,  vol.  4,  PI.  XI, 
fig.  6,  does  not  belong  to  Grymnotoceras. 

Horizon  and  locality, —  Ceratit^  {Gyninotocera^)  Bl^kei  Gabb  was  found  by 
the  Geological  Survey  of  California  under  Whitney  in  the  Middle  Triassic 
limestone,  Daonella  beds,  near  Star  City,  West  Humboldt  Range,  Nevada.  It 
was  found  by  J.  P.  Smith  to  be  very  abundant  in  the  Middle  Triassic  Daonella 
beds,  of  the  West  Humboldt  Range,  in  Cottonwood  Canyon,  near  the  ''Lucky 
Dog"  mine;  and  on  the  divide  between  the  South  Fork  of  Amencan  Can3^on 
and  Troy  Canyon,  about  4  miles  south  of  Foltz  post-ofiice,  associated  with  Ceratites 
humboldtensiH^  Beyrichites  rotellifonniH^  Anolcites  Whitneyi^  Daonella  dvMa,,  and 
many  other  species  characteristic  of  the  Middle  Triassic. 

Gre^n.\XH  AKl^ADrriCS  Mo.JHisovioK. 

1879.  ArpaditeSy  MoJHisovic*,  Vorliiufige  kurze  Uebersicht  <ler  Ammoniten-Gattungen  der  Meiliter- 
ranen  und  Juvavischen  Trias:  Verhandl.  K.-k.  geol.  ReichHanstalt,  Wien,  p.  140. 

1882.  ArpaditeSy  Mojsisovicp,  Cephalopoden  der  Mediterranen  Triasprovinz:  Abhandl.  K.-k.  gef)l. 
Reichsanstalt,  Wien,  vol.  10,  p.  52. 

1893.  Arpadites  (pare),  Moj^isovicH,  Cephalopoden  der  Hallstiitter  Kalke:  Abhandl.  K.-k.  geol. 
Reichsanstalt,  Wien,  vol.  6,  pt.  2,  p.  450. 

1898.  ArpadiieSy  Tomquist,  Zeitschr.  Deutsch.  geol.  Gesell.,  vol.  50,  pt.  4,  p.  647. 

Type, — Ammonites  Arpadis  Mojsisovics,  Beitr.  Kennt.  Cephalopoden- Fauna 
der  Oenischen  Gruppe,  1870,  p.  109,  PI.  V,  fig.  6,  and  CephaloiK)den  der  Mediter- 
ranen Triasprovinz,  1882,  p.  54,  PI.  XXV,  fig.  29. 

As  originally  defined,  Arpadites  embraced  I'ather  evolute,  discoidal,  laterally 
compressed  forms,  with  wide  shallow  umbilicus,  flattened  sides,  and  narrow  venters. 
The  whorls  are  not  deeply  embracing,  but  are  higher  than  wide.  The  venter  has 
a  furrow  bounded  })y  ridges  or  keels;  may  be  either  smooth  or  crenulated.  There 
are  umbilical  knots  from  which  ribs  extend  toward  the  .shoulder  keels,  often 
becoming  fainter  on  the  sides,  on  which  a  few  tubercles  ma}"  be  developed. 

The  septa  are  ceratitic,  with  rounded  narrow  entire  saddles,  and  serrated  lobes, 
of  which  there  are  four,  the  divided  external,  the  two  laterals,  and  a  small  auxiliary 
on  the  umbilical  shoulder. 

Arpadites  is  clearly  a  descendant  of  Ceratites^  from  which  it  differs  in  the 
greater  lateral  compression,  the  narrow  venter,  the  ventral  furrow  bounded  by 
shoulder  keels,  and  the  absence  of  the  elonijfated  auxiliarv  series  of  loV)es. 


a  Cephalopoden  fauna  der  Reiflinger   Kalke:   Beitr.  Pal.  und  Geol.  OHterreifh-Un|irnrn«   und   des  Orients,  vol.  10, 
1896,  p.  72. 
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Tlii.s  ^oiuis  is  known  at  present  from  the  upper  Musehelkalk,  Middle  Triassic  of 
the  Alps,  and  the  lower  part  of  the  Upper  Triassic  of  the  Alps,  India,  and 
California,  where  it  is  represented  hj  Arpaditea  (uMl^si^.  nov.  and  one  undescribed 
species. 

ARFADITE8  OABBI  Hyatt  and  Smith,  sp.  nov. 
PI.  XXXIX,  figs.  I-I7;  PI.  LXXXIII,  tigH.  1-13. 

Laterally  compressed,  inv^olute,  diseoidal,  deeply  embmcing,  and  deeply  indented 
by  the  inner  volutions.  Whorls  high  and  narrow,  increasing  rapidly  in  height. 
Umbilical  shoulders  abruptl\^  rounded,  sides  flattened-convex.  VentiM-  narrow, 
channeled,  bounded  by  marginal  ridges  slightly  beaded.  The  height  of  the  whorl 
is  a  little  more  than  one- half  of  the  total  diameter;  the  breadth  of  the  whorl  is 
three-sevenths  of  the  height.  The  outer  whorl  covers  seven-eighths  of  the  inner, 
and  is  indented  to  two-sevenths  of  the  height  by  it.  The  umbilicus  is  narrow,  but 
open,  exposing  the  umbilical  shoulders  of  the  inner  whorls  in  steps;  its  width  is 
one-eighth  of  the  diameter  of  the  shell.  The  surface  of  the  shell  is  ornamented 
w^ith  umbilical  knots  which  are  extended  up  the  sides  in  low  folds,  made  up  of 
bundles  of  sigmoidal  stria?.  These  folds  are  faint  on  the  sides,  but  become  strong 
again  at  the  abdominal  marginal  ridges,  giving  to  them  a  beaded  appearance.  This 
sculpture  shows  on  the  cast  as  well  as  on  the  shell. 

The  septa  are  ceratitic,  saddles  all  rounded  and  entire,  lobes  all  serrated.  The 
ventral  lobe  is  divided  by  a  shallow  siphonal  notch  into  two  short  narrow  bmnches 
with  three  serrations.  The  tirst  lateral  lobe  is  ])road  and  deep,  t<»rminating  in  tine 
serrations.  The  second  lateral  is  smaller,  less  than  one-half  the  size  of  the  first,  and 
trifid.  The  auxiliary  series  is  composed  of  two  small  lobes,  hardly  more  than 
notches,  on  the  umbilical  shoulder.  Antisiphonal  lobe  rather  long  and  narrow, 
flanked  bv  a  shorter  lateral. 

The  foregoing  description  applies  onh^  to  the  mature  shell,  for  the  young  stages 
are  absolutely  unlike  the  adults.  The  inner  coils,  up  to  a  diameter  of  2.5  mm.,  are 
evolute,  f)road,  low-whorled,  w-ith  wide  umbilicus,  genuine  Tirollte^  in  shape,  wnth 
depressed  volutions,  and  somewhat  flattened  venter,  and  strong  marginal  tubercles, 
but  no  furrow.  The  ventral  lobe  is  undivided,  narrow,  and  there  is  but  a  single 
lateral,  with  a  very  small  auxiliary  on  the  umbilical  shoulder.  The  antisiphonal  lobe 
is  flanked  hy  a  small  lateral,  hardly  larger  than  the  external  auxiliary. 

The  larval  stage  just  before  the  appearance  of  the  furrow  has  the  following 
dimensions: 

mm. 

Diameter 2. 19 

I  lei^ht  of  last  whorl 80 

Hei«rht  of  last  whorl  from  the  prece<ling • 68 

Width  of  last  whorl I.  32 

Involution 12 

Width  of  umbilicus 80 
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At  the  diameter  of  2.5  mm.  the  ventral  furrow  begins,  but  the  Tirolites  shape 
persists  for  one-half  of  a  revolution  farther  to  the  diameter  of  4  mm.  At  this  size 
the  whorl  becomes  higher,  and  the  sides  developed.  The  tubercles  are  no  longer 
lateral  but  umbilical,  and  the  stage  corresponds  to  DinariteM  with  the  exception  of 
the  ventral  furrow.     Two  specimens  in  this  stage  had  the  following  dimensions: 

mm.  mm. 

Diameter 4.60  12 

Height  of  laat  whorl 1.70  5 

Height  of  last  whorl  from  the  preceiiing 1.26  4 

Width  of  last  whorl 2.12  4.5 

Involution 44  1 

Widthof  umbilicus 1.85  3.5 

These  dimensions  show  the  whorl  to  be  proportionally^  higher  and  the  umbilicus 
narrower  than  in  the  Tirolites  stage;  the  marginal  knots  have  become  umbilical  ribs, 
which  are  extended  up  the  sides,  but  do  not  yet  reach  the  abdominal  shoulders. 
This  stage  lasts  to  the  diameter  of  11  mm.  At  this  size  the  whorl  increases  rapidly 
in  height,  and  becomes  laterally  compressed.  The  shell  is  now  analogous  to  Ceratites^ 
in  which  stage  it  remains  to  the  diameter  of  about  20  mm.  A  specimen  in  this  stage 
showed  the  following  dimensions: 

mm. 

Diameter 17 

Height  of  last  whorl 7 

Height  of  last  whorl  from  the  preceding 5. 5 

Width  of  last  whorl 6. 5 

Involution 1.5 

Width  of  umbilicus 5. 5 

The  shell  then  graduall}^  makes  the  transition  to  the  Arpadltes  stage,  becoming 
more  involute,  the  lateral  ribs  less  pronounced,  and  the  ridges  bordering  the  ventral 
furrow  are  beaded  by  the  ends  of  the  lateral  ribs. 

ArpadlteH  Gabhl  is  more  involute  than  any  other  described  species  of  this  genus. 
Its  nearest  relative  is  A,  clnmnh  Mojsisovics  (Cephalopoden  der  Mediterranen  Trias- 
provinz,  1882,  p.  56,  PI.  XXVI,  figs.  3-15),  but  A.  Gahhl  differs  from  the  Alpine 
species  in  its  greater  involution,  narrower  umbilicus,  higher  whorl,  crenulated 
abdominal  ridges,  and  in  its  more  complex  septa.  The  late  adolescent  stages  of 
A.  Gahhl  are  very  like  the  mature  form  of  /I.  chums/rS^  which  is  in  keeping  with  the 
later  age  of  the  American  species. 

Horizon  and  locality. — ArpadlteJi  Gahhl  was  found  by  J.  P.  Smith  in  the  Upper 
Triassic  zone  of  TroplttH  suhhulUitaH^  in  Shasta  County,  Cal.,  on  the  divide  between 
Squaw  Creek  and  Pit  River,  3  miles  east  of  Madison's  ranch  and  a  half  mile  north  of 
the  trail  from  Madison's  to  Brock's  ranch  on  Pit  River.     This  locality  is  about  6 
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miles  northeast  of  Winthrop.  It  was  associated  with  Tropites  snhbullatus  Hauer, 
T,  ^r>r</<^//Zw,vMojsisovic8,  Paratropites  /&V//«/ Mojsisovics,  Sagenlten  Herbic/il  Mojsho- 
vies,  Discotrojyites  sandliyigensis  Hauer,  Tlalohia  Buperha  Mojsisovics,  and  man^^  other 
forms  characteristic  of  the  upper  Karnic  horizon. 

Gfoiius    ACROCHORDICKRAS    Hyatt. 

1877.  ArrochordireraSf  Hyatt,  U.  S.  Geol.  and  Geog.  Explor.  40th  Par.,  vol.  4,  p.  124. 

1879.  AcrochordlceniH^  Mojsisovic?,  Vorliiufipe  kurze  Uebersicht  der  Ammoniten-CJattungen  der  Medi- 

terranen  iind  Juvavischen  Triai*:  Verhandl.  K.-k.  geol.  Reichsanstalt,  Wien,  j).  139. 

1880.  ArrfM'honfireras,  Noctling,  Zeit^chr.  Deiitsch.  geol.  (resell.,  vol.  82,  p.  334. 

1882.  Acrorhordirenis,  Mojsisovifs,   CVphalopoden    der   Mediterranen   Triasprovinz:    Abhandl.  K.-k. 

geol.  Reichsanstalt,  Wien,  vol.  10,  p.  140. 
1887.  Acrochordinras,    Hauer,   Cephalopoden   des  Bosnischen    Musc'helkalkes   von   Han   Bulog  bei 

iSarajevo:  Denkschr.  K.  Akad.  Wiss.,  Wien,  vol.  54,  p.  22. 
1892.  Acrochordiceras/lla.iuirj  Beitr.  Kennt.  Cephalopoden  der  Trias  von  Bosnien:    Denkschr.  K. 

Akad.  Wiss.,  Wien,  vol.  59,  pt.  1,  i>.  272. 
1895.  Arrochordicerax,  Waagen,  FoshIIs  from  the  Ceratite  Fonnation:  Salt  Range  Fossils,  vol.  2,  p.  89: 

Mem.  Geol.  Survey  India,  Pal.  Indica,  ser.  13. 
1895.  AcrochordiceraSy  Diener,  Cephalopoda  of  the  middle  Trias.:  Himalayan  Fossils,  vol.  2,  pt.  2, 

J).  1^5:  Mem.  Geol.  Survey  India,  Pal.  Indica,  ser.  15. 

1895.  Arrochordiceras,    Diener,   Triadische   Cephaloixxienfaunen   der   ostsibirischen    Kiistenprovinz: 

Mem.  Com.  g^ol.,  St.-Petersbourg,  vol.  14,  No.  3,  p.  22. 

1896.  Acrochordirerns^  Arthal)er,  CephalopodenfaimaderReiflinger  Kalke:  Beitr.  Pal.  und  Geol.  Oester- 

reich-Ungarns  und  des  Orients,  vol.  10,  pt.  1,  p.  79,  and  pt.  2,  p.  226. 

Tf/pe. — Acrochord'tctras  Hyatt  I  Meek,  U.  S.  Geol.  and  Geog.  Explor.  40th  Par., 
vol.  4,  p.  1:^4,  PI.  XI,  figs.  5  and  5a. 

AV^horls  robust,  laterally  compressed,  higher  than  wide,  moderately  involute, 
deeply  embracing,  but  not  deeply  indented  by  the  inner  whorls.  Umbilicus  open, 
deep  and  moderately  wide.  Umbilical  shoulders  abrupt,  sides  convex,  somewhat 
flattened,  venter  rounded  and  highly  arched. 

Surface  ornamented  with  strong  ribs  that  bundle  on  umbilical  knots  and  then, 
without  further  division,  run  nearly  straight  across  the  venter.  The  septa  are  cera- 
titic,  but  complex;  the  saddles  are  all  rounded  and  entire,  but  the  digitations  of  the 
lobes  run  high  upon  the  sides  of  the  saddles.  The  external  lobe  is  divided  into  two 
narrow  branches  by  the  siphonal  saddle;  the  principal  lateral  lobe  is  very  long  and 
broad,  deeply  digitate,  with  four  or  five  long  branches;  there  are  usually  two  auxil- 
iary lobes  present,  of  which  the  first  might  be  considered  as  a  second  lateral,  except 
that  it  is  so  much  smaller  and  simpler  than  the  principal  lateral.  In  some  species 
the  second  auxiliary  is  lacking,  although  it  is  present  on  the  type  Acixwhard Iceras 
Ihjiittl,     The  body  chamber  is  long,  about  one  revolution.     This  genus  resembles 
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Juvavites  Mojsisovics,  from  which  it  differs  in  the  very  strong  umbilical  knots,  the 
simplicity  of  the  coarse  ribs,  and  in  the  ceratitic  septa.  Acrochr/rdiceras  is  usually 
classed  in  the  Tropitidae  because  of  this  resemblance,  but  the  writers  have  studied 
the  young  of  an  undescribed  species  and  found  them  to  resemble  Ceratites  in  devel- 
opment, and  to  be  absolutely  unlike  the  young  of  Tropites  or  any  of  the  group.  On 
this  account  it  is  classed  under  the  Ceratitidse. 

The  genus  Acroehordiceras  is  confined  to  the  Middle  Triassic  except  in  the  Salt 
Range  in  India,  where  it  has  been  found  in  the  Lower  Triassic.  It  is  represented  in 
America  by  Acrochordiceras  Hyatti  Meek,  and  one  or  two  undescribed  species. 

ACB0CH0BDICESA8  HTATTI  Meek. 

PI.  XXIII,  figs.  8-11. 

1877.  Acrochordiceras  Hyatti j  Meek,  U.  S.  Geol.  and  Geog.  Explor.  40th  Par.,  vol.  4,  p.  124,  PI.  XI, 
fig8.  5  and  5a. 

Form  robust,  somewhat  compressed  laterally,  moderately  evolute.  Whorl  with 
flattened-convex  sides,  highly  arched  and  broadly  rounded  venter,  deeply  embracing 
but  not  deeply  indented  b}'  the  inner  whorl.  The  umbilicus  is  broad  and  deep, 
exposing  nearly  half  of  each  of  the  inner  whorls.  The  height  of  the  whorl  is 
one-half  of  the  total  diameter  of  the  shell,  and  the  width  is  four-fifths  of  the 
height.  The  indentation  is  one-fifth  of  the  height.  The  width  of  the  umbilicus 
is  one-fourth  of  the  total  diameter  of  the  shell. 

The  surface  is  ornamented  with  coarse,  rounded  ribs,  that  run  from  the 
umbilicus  straight  across  the  venter,  without  interruption.  There  are  strong  nodes 
on  the  flanks  just  above  the  umbilical  shoulders,  formed  by  the  junction  of  two  or 
three  of  the  ribs.  Between  these  nodes  there  are  usually  two  ribs  not  joined,  but 
the  interval  is  irregular. 

The  septa  are  ceratitic,  the  saddles  being  rounded  and  entire,  while  the  lobes 
are  digitate.  The  external  lobe  is  divided  by  a  triangular  siphonal  notch  into  two 
short  and  narrow  branches;  the  fii'st  lateral  lobe  is  more  than  twice  as  Jong  and  very 
wide,  digitate,  with  five  long  branches.  The  second  lateral,  or  first  auxiliary,  is 
about  half  the  length  and  breadth  of  the  first,  with  four  branches.  On  the  umbilical 
shoulder  is  a  second  auxiliary  smaller  and  simpler  than  the  first. 

Iloi'izan  and  locality, — Meek's  type  specimen  came  from  the  Middle  Triassic 
limestone  of  New  Pass,  Desatoya  Mountains,  Nevada;  the  specimen  figured  on 
PI.  XXIII,  figs.  8-11,  came  from  the  same  horizon,  in  the  Shoshone  Mountains, 
Nevada.  J.  P.  Smith  found  it  to  be  common  in  the  Middle  Triassic  of  the  West 
Humboldt  Range,  Nevada,  in  Cottonwood  Canyon  near  the  '^ Lucky  Dog"  mine, 
associated  with  Gymnotoceras  Blal^el,,  lieyrichites  rotdliformis,,  Anolcites  Whitney!^ 
Daonella  duhia^  and  many  other  species. 
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a-envl^4   KXJDISCOCERAS  Hyatt. 

1877.  EudiscoceraSy  Hyatt,  in  F.  B.  Meek,  U.  S.  Geol.  and  (ieog.  Explor.  40th  Par.,  vol.  4,  p.  128. 

Type. — Eudiaeoceras  Gahbi  Meek,  U.  S.  Geol.  and  Geog.  Explor.  40th  Par., 
vol.  4,  p.   128,  PI.  XI,  tigs.  3  and  3a. 

Diseoidal,  involute,  laterally  compressed,  deeply  embracing,  high  whorled. 
Venter  narrow,  with  a  central  keel,  bordered  by  two  furrows  and  abdominal 
shoulder  keels.  IJ^mbilicus  moderately  wide.  Surface  ornamented  with  flexuous 
dichotomous  ribs,  which  end  at  the  shoulder  ridges,  and  form  knot«  on  them. 
Septa  unknown. 

This  genus  seems  to  belong  to  the  Ceratitidte  in  the  group  allied  to  Arpadites^ 
but,  on  account  of  the  imperfect  condition  of  the  type,  its  true  relationship  is 
unknown. 

It  is  known  only  in  a  single  species  from  the  Middle  Triassic  of  the  West 
Humboldt  Range,  Nevada. 

£TTDI8C0C£BA8  OABBI  Meek. 

PI.  XXIV,  ii^.  1  and  2. 

1877.   Eudhcocerm  Gahbi  Meek,  U.  S.  Geol.  and  Geog.  Kxplor.  40th  Par.,  vol.  4,  p.  128,  PI.  XI,  figs. 
\\  and  8a. 

Diseoidal,  involute,  laterally  compressed.  Whorls  high,  and  increasing  rapidly 
in  height;  narrow,  with  high  cross  section;  sides  gently  convex,  ventiM-  narrow, 
with  marginal  keels,  and  a  central  keel  in  the  median  depression.  The  last  whorl 
is  deeply  embracing,  concealing  alunit  two-thirds  of  the  inner  volution;  its  height 
is  three-sevenths  of  the  total  diameter  of  the  shell.  The  umbilicus  has  a})rupt 
inner  walls,  is  shallow,  and  its  width  is  al)out  three-tenths  of  the  total  diameter. 

The  surface  is  ornamented  with  flexuous  ribs,  which  end  in  small  knots,  beading 
the  marginal  keels;  these  ribs  become  finer  as  the  shell  grows  older.  The  septa 
are  unknown. 

The  shape  and  ornamentation  suggest  relationship  or  identity  with  Arpadites^ 
but  the  specimen  is  too  imperfect  to  wariant  any  definite  opinion.  The  septa 
and  the  young  stages  have  not  been  seen,  so  it  is  not  known  certainly  that  this 
species  belongs  to  the  Ceratitidie. 

Horizon  and  lovality. — In  the  Middle  Triassic,  Cottonwood  Canyon,  West 
Humboldt  Range,  Nevada,  the  only  specimen  known  being  the  original  type  in 
the  United  States  National  Museum. 

a-onuH   Ci^LIF-ortlVI^rKS   Hyatt   and   Smitli,  Ken.   iiov. 

Type, —  Califor)t!te<H  Merrlaml  H3-att  and  Smith. 

pjvolute,  low  whorled,  little  embracing,  scarcely-  impressed  by  the  inner 
volutions.     Umbilicus  wide,  umbilical  shoulders  abrupt,  cross  section  trapezoidal. 
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with  flattened  sidesi  sloping  outwardly  to  the  angular  abdominal  shoulders. 
Venter  low-arehed,  nearly  smooth,  and  with  distinct  central  furrow.  Sides 
ornamented  with  straight  ribs  that  hare  short  knots  on  them«  and  end  in  strong 
spines  on  the  abdominal  shoulders.  The  venter  is  nearly  smooth.  The  sepia 
are  ceratitic«  consisting  of  a  divided  external  lobe,  a  principal  lateral,  and  a 
small  auxiliarv  on  the  imibilicus.     The  bodv  chamber  is  short. 

This  genus  is  the  direct  descendant  of  TinJite*.  and  differs  from  it  chiefly  in  the 
ventral  furrow.  It  is  of  especial  importance  in  the  phylogenetic  history  of  the 
group  of  Ctionitr^^  for  all  spinose  memliers  of  that  group  go  through  a  distinct 
r<i/<y<>r/uYt^  stagehand  some  persist  in  it  almost  until  maturity. 

(<///>♦ 'r/i//f*  is  known  only  from  the  Upper  Triassic.  zone  of  Tropitfr^  ^ubhul- 
f'tt»iJ(.  of  Shasta  County,  Cal..  where  the  species  described  below  and  one  other 
form  have  >)een  found. 


GALIFOBHITZS  WWLEIAMI  Hyatt  mad  Smith,  sp. 
PL  LXXXII.  fi««.  11-23. 

Form  evolute.  robust,  low  whorled.  Whorl  little  embracing  and  little  indented 
by  the  inner  volution:  low,  and  increasing  slowly  in  height.  Cross  section  trape- 
zoidaK  wider  at  the  top.  Sides  flattened,  sloping  outwanl.  Abdominal  shoulders 
abrupt  and  M)uare,  venter  flattened  and  broad.  The  height  of  the  whorl  is  less  than 
one-thinl  of  the  total  diameter  of  the  shell:  the  width  is  slightly  greater  than  the 
height*  and  the  indentation  is  only  one-ninth  of  the  height.  The  width  of  the 
umbilicus  is  three-sevenths  of  the  total  diameter  of  the  shell. 

The  surface  is  ornamented  with  ixiarse  ril^  that  start  from  a  row  of  knots 
on  the  umbilical  shoulders  and  run  straight  up  the  sides,  ending  in  strong  spines 
on  the  aMominal  shoulders.  From  these  marginal  spines  finer  rih^  extend 
obliquely  forward  on  the  venter.  Therv  is  a  stn.mg  median  furrow  on  the  venter, 
boundeil  by  low,  nnuuled  ridge>.  at  which  the  fine  ventral  ribs  become  obsolete. 

Th^^  septa  are  ceratitic,  all  the  saddles  *>eing  entire.  The  external  lobe  is 
divided  by  a  small  siphonal  notch  into  two  narn>w,  short,  simple  lol^es,  which  fail 
upi.»n  the  ri^lges  K^unding  the  median  furr^^w.  The  lateral  i<  larger  and  semted, 
an^i  falls  uj^vn  the  aWominal  shoulder.  On  the  flank,  just  alK>ve  the  luuhilical 
shoulder,  is  the  small,  simple  auxiliary  lol^.  The  first  and  ^econd  lateral  saddles 
are  lanre  and  brv^dlv  rounded. 

The  young  stages  of  this  sjxxues  art'  exactly  like  7*>w%>,^,  and  the  mature  form 
■iiffers  frv^m  tliat  i^^nus  onlv  in  the  sewnd  lobe  on  the  flank  and  the  median  furrow. 
The  uie<iian  furrv^w  apjvars  at  the  diameter  of  alxnit  •>  mm. 

All  sjvcies  of  *  '•*•/«/:-:>  of  which  the  viHing  stages  have  W?en  studied  go  through 
:i  /  :•  Vr  rfsi'>^  <iage  of  growth,  auvi  therefore  this  genus  is  regarded  as  the 
of  /^*../4*>3  and  the  connectinir  Hnk  with    77- /V-rx. 
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Il&rlzoii  and  locality. —  Califomitts  Merriami  Hyatt  and  Smith  was  found  by 
J.  P.  Smith  in  the  Upper  Triassic,  zone  of  Troplte^H  mihhullatus^  of  Shasta  Count}', 
Cal.,  in  the  limestone  belt  on  the  divide  between  Squaw  Creek  and  Pit  River,  about 
3  miles  east  of  Madison's  ranch  and  one-half  mile  north  of  the  trail  from  Madison's 
to  Brock's  ranch  on  Pit  River.  This  locality  is  6  miles  northeast  of  the  Bully  Hill 
mine. 

The  specific  name  is  given  in  honor  of  Dr.  John  C.  Merriam. 

G-enuH    CLIOIVITP^B    Mo.iHiHOvio«. 

1893.  CiioinUs,  MoJ8i8ovir8,  Cephalopoden  der  Hallstiitter  Kalke:  Abhandl.  K.-k.  geol.  Reich^anstalt, 

Wien,  vol.  6,  pt.  2,  p.  451. 
18d6.  CiioniteSj  Mojsisovu^iJ,  ObertriadisohenCephalopoden-Faunen  dew  Himalaya:  Denkschr.  K.  Akad. 

WLss.,  Wien,  vol.  63,  p.  624. 

Ti/pe, — Cl!oii!teA  ancfulosus  Mojsisovics,  Cephalopoden  der  Hallst&tter  Kalke, 
1893,  pt.  2,  p.  405,  PI.  CXXII,  tig.  10. 

Evolute,  little  embracing,  whorl  low,  breadth  usually  equal  to  the  height, 
increasing  slowly  in  height.  Umbilicus  wide  and  shallow.  Umbilical  shoulders 
abiiipt,  sides  flattened,  venter  somewhat  flattened,  with  distinct  abdominal  shoulders. 
Surface  ornamented  with  strong  ribs,  usuall}'  dichotomous,  which  run  nearly  straight 
up  the  sides,  and  usually  bifurcate  just  below  the  shoulders  and  then  bend  sharply 
forward.  There  is  a  central  furrow,  bounded  by  ridges  made  by  the  ends  of  the  ribs. 
These  ridges  are  rows  of  knots  or  spines,  and  the  ribs  are  provided  with  similar 
knots  arranged  in  spiral  rows  from  the  umbilical  shoulders  to  the  ridges  bordering 
the  furrow.  Although  these  spines  are  present  on  most  species  of  this  group,  they 
are  lacking  on  the  tirst  species  mentioned  and  described  by  Mojsisovics,  C\  angulosus^ 
and  therefore  this  form  is  only  technically  the  type. 

The  bodv  chamber  is  short,  as  is  usuallv  the  case  with  the  Ceratitidw. 

The  septa  are  ceratitic,  the  exteinal  lobe  is  divided  by  a  shallow  siphonal  saddle 
into  two  short  narrow  bmnches,  which  may  be  either  entire  or  slightly  serrated; 
the  lateral  lobe  is  larger  and  always  serrated;  there  is  also  an  auxiliary  lobe  on 
the  umbilical  shoulder.     The  saddles  are  all  rounded  and  entire. 

Mojsisovics  regarded  this  group  as  a  subgenus  of  Arpadltes^  from  which  it 
diflfers  in  the  greater  evolution  and  the  strong  spiny  ribs  and  the  ventral  furrow 
bounded  by  rows  of  knots  instead  of  continuous  marginal  keels,  and  also  in  having 
one  lobe  fewer  on  the  sides.  For  these  reasons,  and  because  several  distinct 
subgeneric  groups  ma}"  be  distinguished  under  it,  the  writers  regard  CUonltts  as 
an  independent  genus.  AVhile  it  probably  had  a  conmion  origin  with  Ajpadites^ 
it  is  neither  ancestor  nor  descendant  of  that  genus,  and  therefore  should  have 
independent  rank. 
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The  following  groujis  of  CfioNtte^  are  represented  in  the  Upper  Triassie  of 
C^ilifornia: 

(1)  (iroup  of  C/iofn'tei<  /Ji/r&iwXw  Hyatt  and  Smith  (Cliofiite^  s.  str.). 

(2)  Group  of  C/ionitrif  <y>//*/>r^^«^^tl^^  Hyatt  and  Smith  (subgenus  Shastites  Hyatt 
and  Smith)  characterized  by  flattened  sides^  high  whorls^  narrower  umbilicus, 
sigi^ioid  ril)s  ending  in  knot8«  forming  almost  continuous  ridges  or  keels  bordering 
the  ventral  furrow.  The  spines  are  obsolescent*  and  are  represented  merely  by 
short  knots. 

(8)  Group  of  C/ionitf^it  rri^AirtMe  Hyatt  and  Smith  (subgenus  StafktoniUM  Hyatt 
and  Smith)  characterized  by  extremely  evolute  whorls,  with  ribs  broken  up  into 
strong  knots,  giving  a  rugose  instead  of  spiny  appearance  to  the  shelL 

{4)  If  roup  of  Cti^mii^  tuiuitiH^  Hyatt  and  Smith  (subgenus  TnMt//^^  Hyatt  and 
Smiths  characterized  by  the  router  sculpture,  slroi^  spines,  and  square  cro«s 
section. 

(C>^  GriHip  of  CfHmitr*  eulifi^thiv^i^it  Hyatt  and  Smith  (subgenus  3*««ii//<-#  Hymtt 
and  Smith),  chanu'terized  by  the  low«  broad,  quadratic  whoris  in  the  adolescent 
stage,  and  the  sudden  change  of  form  and  sc^ulpture  at  maturity,  when  the  marginal 
spines  beci«ie  obt<iolete,  and  the  venter  becomes  highly  arched. 

ni'mit^it  appears  in  the  Kamic  stage  of  the  Tpper  Triassie,  of  which  horizon  it 
is  characfertslic  in  the  Mediterranean  region  and  in  California*  It  is  also  found  in 
the  None  stage,  of  which  horizon  it  is  characteristic  in  the  Himalayas,  and  the 
Alpine  prvn*im*e.  In  California  it  is  most  abundant  in  the  upper  part  of  the  zone 
of  TrvfHtt^  .'tHiiHllittH^  No  speeies  of  this  genus  has  previously  been  found  in 
America.  <TiJ».>#4#Ve*  Sw  str.,  v^4tM^vi4Ve<«,  and  Tric^lV/*'*,  are  each  represented  in  the 
Upper  Triasjsic  of  California  by  several  species:  3eti«4Ve*  has  two  species:  and 
SA»t»tit^^  has  but  one,  although  there  is  another  that  seems  to  be  transitiooal  from 
t'i/'.'^AVcr*  Sw  >tr.  to  SAa»t*fr^ 

The  species  betoo^ng  to  all  these  gr\Hips  are  very  similar  in  the  kter  lamtl 
stages,,  when  they  resemble  T^nMtei*:  also  in  the  adolescent  stages^  when  they 
corre?ipood  to  Oii{r^'rfiUe»^  which  may  thus  be  l^>a:^idered  as  the  ancestor  of  the 
^eausw  ^.it/.^Av^  has  departed  farthers!  frv>m  the  ancestral  chdkraclersw  and  as  a 
result  has  rvduce^l  the  i'tur'^fn^it^M  stage  almost  to  a  minimum.  Cu\^iac*'M  Sw  str. 
hifes  also  losi  QK^  of  this  stage,  but  retains  somewhat  more.  S'-fntfnUr^  i>  more 
primitive  in  obamcter,  and  the  OfUj^'rr^*:*:*  >tage  Is  prolonged*  as  is  also  thait 
correspofhiing  to  7T."»'/'>-j*.  Still  more  primitive  ts  3 -«//* 'rr.**  in  which  the  iW^Kr- 
'#<>-*  stage  L>  recaiaed  until  the  ^vginning  of  maturity^  when  the  sudden  Cransicioa 
to  adult  L'faajnfcL'ters  tnkes  piace.  r't/.^-'v.*  retains  many  of  the  <  >'Vr>//>*/tV*  vrbairtar- 
ters  taroci:d3^  life*  and  >hows  its  aucestry  most  pJalnJy  in  its  oatv.^ny:  it  is  the  leib^t 
specrsilized  ot  ^  these  irroiips,  and  ix^ou^et^ueatly  the  most  useful  In  tntoriog  the 
hiscorv  «>t  the  irenu^?^ 
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CLI0KITE8  FAntBAKKSI  Hyatt  and  Smith,  ip.  nov. 
PL  XL,  figs.  1-11;  PI.  XLI,  fig»*.  1-14. 

Evolute,  discoidal,  widely  umbilicate,  laterally  compressed.  Whorl  low  and 
increasing  slowly  in  height,  little  embracing,  and  little  indented  by  the  inner 
volutions.  The  umbilical  shoulders  are  abrupt,  with  steep  inward  slope;  the  sides 
are  flattened,  and  slope  gently  outward,  so  that  the  whorl  is  slightly  broader  at 
the  abdominal  than  at  the  umbilical  shoulders.  The  cross  section  is  subrectangular, 
the  breadth  of  the  whorl  being  five-sixths  of  the  height.  The  abdominal  shoulders 
occur  at  three-fourths  of  the  height  of  the  whorl,  and  slope  abruptly  to  the 
rather  high  venter.  The  height  of  the  whorl  is  slightly  more  than  one-third  of 
the  total  diameter  of  the  shell,  and  the  indentation  is  about  one-tenth  of  the 
height.  The  umbilicus  is  wide  and  shallow,  being  two-fifths  of  the  total  diameter. 
The  surface  is  ornamented  with  coarse  i*adial  ribs,  beginning  in  knots  on  the 
umbilical  shoulder,  running  nearl}^  straight  up  the  flanks,  bending  abruptly  forward 
at  the  abdominal  shoulders,  and  ending  in  knots  on  the  sides  of  the  ventral  furrow. 
The  alternate  ribs  bifurcate  on  the  abdominal  shoulder,  so  that  the  ventral  ribs  are 
finer  than  those  on  the  flanks.  On  the  ribs  are  spiral  rows  of  short  spines,  five 
rows  on  the  flanks,  and  two  between  the  abdominal  shoulder  knots  and  the  ventral 
furrow. 

9 

The  septa  are  ceratitic,  vsaddles  all  rounded  and  entire,  lobes  all  serrated. 
The  ventral  lobe  is  divided  by  a  short  siphonal  notch  into  two  narrow,  slightl}' 
serrated  branches,  which  fall  upon  the  external  row  of  knots.  The  first  lateral 
which  falls  on  the  abdominal  shoulders  is  broader  and  deeper,  with  tine  serrations; 
the  second  lateral  is  about  one-third  of  the  size  of  the  first,  usually  trifid,  and  falls 
on  the  umbilical  shoulder.  On  the  umbilical  slope,  partially  concealed  by  the 
involution,  is  a  small  auxiliary  lobe  only  slightly  serrated. 

The  length  of  the  body  chamber  is  nearly  three-fourths  of  a  revolution. 

In  old  age  the  ribs  come  very  much  closer  together,  the  spines  become  longer, 
and  one  or  two  additional  rows  of  knot.s  are  intercalated  on  the  flanks.  The 
whorl  becomes  rounder,  nearly  as  broad  as  high,  and  the  abdominal  shoulders 
cease  to  be  angular.  The  species  grew  to  a  diameter  of  at  least  80  mm.,  several 
broken  specimens  of  that  size  having  been  found.  Senile  degeneration  usually 
begins  at  the  diameter  of  about  60  mm.,  although  on  some  specimens  it  begins 
prematurely  at  40  mm. 

In  the  larval  stage  the  whorl  is  broader  than  high,  with  trapezoidal  cross 
section,  narrow  flanks,  angular  a})dominal  shoulders,  and  broad  flattened  venter. 
The  surface  is  ornamented  only  with  umbilical  ribs,  forming  nodes  on  the  abdomi- 
nal shoulders.  There  are  no  spines,  no  ventral  furrow,  and  the  abdomen  is  smooth. 
This  stage  corresponds  to  TiroUtes, 
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At  diameter  of  about  5  mm.  the  ribs  begin  to  extend  beyond  the  shoulders, 
ending  in  a  row  of  knots  on  each  side  of  the  center,  although  as  yet  there  is  no 
ventral  furrow.  At  about  6  mm.  the  furrow  l)egins  to  show,  and  the  shell  enters 
the  CalifomiteM  stage.  The  whorl  now  grows  steadily  higher  in  proportion  to  its 
width,  the  rows  of  incipient  spines  begin  to  be  visible,  and  at  a  diameter  of  about 
10  mm.  the  shell  enters  the  ClioniUH  stage,  although  it  does  not  attain  the  characters 
distinctive  of  this  spec*ies  until  a  diameter  of  25  mm.  is  reached. 

The  nearest  described  species  to  Cllonitef^  Fairbankit!  is  C.  Wot^itardi  Mojsiso- 
vics,**  from  the  Noric  horizon  of  the  Upper  Triassic  of  India.  But  the  Indian 
species  has  too  few  spiral  rows  of  knots  and  a  much  wider  ventral  furrow.  The 
dimensions  and  other  characters  of  the  two  species  appear  to  be  identical. 

CUonites  ynnoi^u^  Mojsisovics,  from  the  same  horizon  in  India,  is  more  similar 
to  the  Californian  species  in  its  sculpture,  but  differs  in  its  lower  and  broader 
whorl. 

The  type  specimen,  figured  on  PI.  XL,  tigs.  1— t,  gave  the  following  dimensions: 

Duiimition$  of  the  figured  nfterimen. 

mm. 

Diameter 65 

•Heightoflaet  whorl 22.5 

Height  of  lagt  whorl  from  the  prece<ling 20. 5 

Width  of  lart  whorl 17.5 

Involution 2 

Width  of  umbilicus 25. 5 

Dim^njtloiui  in  itonnger  stage*. 
[In  millimeters.] 

Diameter 5.08  7.50  10.20  14  17.5  32  47 

Height  of  last  whorl l.W  2.60  3.40  5             6.3  11.5  18 

Height  of  last  whorl  from  prece<ling 1.40  2.20  3.10  4.6          5.3  10.2  15.5 

Width  of  last  whorl 2.60  3,80  4.70        5.2          7  10.3  13.5 

Involution '. 24  .40  .30          .40        1  1.3  2.5 

Width  of  umbilicu.^ 2.24  3.08  4.20  5.5          7  13  18 

CUohittM  Fao'^Hiuk'st  was  chosen,  out  of  a  large  number  of  species  present  in  the 
Californian  Upper  Triassic,  as  the  most  typical  member  of  the  genus  in  the  American 
fauna.  It  is  an  exceedingU'  variable  species,  and  it  was  found  very  difficult  to  draw 
the  line  between  this  and  kindred  forms.  The  young  stages,  especially,  are  more 
and  more  alike  as  they  are  smaller,  so  that  it  l>econies  nearly  impossible  to  distin- 
guish the  young  of  this  species  from  those  of  several  others  in  the  larval  and  early 
adolescent  stages;  and  it  is  even  difficult  to  distinguish  the  young  of  CUonites  s.  str. 

rt  Obertiiadischen  Cephalopoden-FauDen  des  Himalaya:  Denksc-hr.  k.  Akad.  Wiss.,  Wien,  vol.  63,  p.  624,  PI.  XUI,fig8. 
4  and  5. 
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from  those  of  the  subgenera  TrdsMtes^  Stantanites^  and  Shadltes  until  the  adolescent 
stagt)  has  begun. 

Horizon  and  locality, — In  the  Upper  Triassio,  zone  of  Tropites  suhbuUatuH^  of 
Shasta  County,  Cal.,  on  the  divide  between  Squaw  Creek  and  Pit  River,  3  miles  east 
of  Madison's  ranch  and  one-half  mile  north  of  the  trail  to  Brock's. 

The  specific  name  is  given  in  honor  of  Dr.  H.  W.  Fairbanks,  the  discoverer  of 
this  fauna. 

Subgenus  STANTON ITES    Hyatt  and   Smith,  subgen.  nov. 

Type.  —  Cl!onitti<  rugosas  Hyatt  and  Smith,  sp.  nov. 

Evolute,  little  embnicing,  whorls  low,  and  not  increasing  rapidly  in  height, 
cross  section  subquadratic.  Inner  whorls  not  concealed  by  the  outer  and  sc*arcely 
indenting  them.  Umbilicus  wide  and  shallow.  Surface  ornamented  with  coarse 
ribs,  which  are  broken  up  into  knots,  which  are  the  modifications  of  the  spines  of 
Clionites  s.  str.  The  ventral  furrow  is  distinct,  bordered  b}'^  rows  of  knots,  and 
there  is  a  second  row  on  the  abdominal  shoulder.  Septa  ceratitic.  This  is  probabl}^ 
a  phylogerontic  modification  of  the  group,  for  in  old  age  the  whorls  scarcely  touch. 
The  rugose  modification  of  the  sculpture  begins  in  early  youth. 

This  subgenus  is  known  only  in  the  Upper  Triassic,  zone  of  Tropites  subbuflatm^ 
of  Shasta  County,  Cal. 

CLIONITES  (STANTOKITES)  BUO08U8  Hyatt  and  Smith,  >p.  nov. 

PI.  XLI,  figs.  15-26. 

Evolute,  discoidal,  widely  umbilicate,  laterally  compressed.  Whorl  low  and 
increasing  very  slowly  in  height,  little  embracing,  and  scarceh^  indented  by  the  inner 
volution.  The  cross  section  is  subquadratic.  The  height  of  the  whorl  is  slightly  less 
than  one-third  of  the  total  diameter  of  the  shell,  and  the  breadth  is  four-fifths  of  the 
height.  The  umbilicus  is  wide  and  shallow,  being  three-sevenths  of  the  total  diameter. 
The  umbilical  shoulders  are  abruptly  rounded,  with  a  steep  inner  slope.  The  sides 
are  flattened  and  nearly  parallel.  The  abdominal  shoulders  are  square.  The  venter 
is  low,  the  center  being  but  little  higher  than  the  shoulders.  The  surface  is  orna- 
mented with  radial  ribs,  spiral  rows  of  knots,  and  a  ventral  furrow.  The  ribs  run 
straight  up  the  sides  to  the  shoulders,  and  then  bifurcate,  being  continued  obliquely 
forward  by  smaller  ribs.  Between  the  principal  lateral  ribs  there  is  usualh^  a  smaller 
one  that  does  not  bifurcate.  There  are  on  each  side  six  rows  of  knots,  four  small 
ones  on  the  flanks,  a  large  one  on  the  abdominal  shoulders,  and  another  smaller  one 
on  eac*li  side  of  the  ventral  furrow.  The  unusual  development  of  the  abdominal 
shoulder  knots  is  the  chief  characteristic  of  this  subgenus.  The  form  is  extremely 
evolute.  This  character  begins  at  a  very  early  age  and  is  a  mark  of  degeneration, 
which  also  shows  itself  in  the  reduction  of  the  spines  to  knots. 
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The  septa  are  ceratitic,  sackUes  rouDded  mnd  entire,  lobes  semted.  all  of  the  usual 
Clitmltr*  type,  a  small  divided  rentral  lobe^  large  first  lateral*  small  second  lateral, 
and  still  smaller  auxiliary  on  the  umbilical  slope. 

The  adolescent  stages  are  so  like  the  mature  forms  that  no  description  of  them 
is  necessary.  The  lar\*al  sta^  is  like  that  of  Cfionifr^  fbiFiankK  and  corresponds 
to  Tirol it^M,     It  also  passes  through  the  Ca/ifiimit^fsf  stage  in  early  adolescence. 

Horizon  and  I'X'a/ify, — In  the  Upper  Triassic,  lone  of  TropIU*  *HhhHllaiH*  of 
Shasta  Countr,  Cal..  about  3  miles  east  of  Madison^s  imnclu  on  the  divide  between 
Squaw  Creek  and  Pit  River,  about  6  miles  northeast  of  the  Bully  Hill  mine. 

Sobccnos  TRASKITBS  Hymtt  aad  Smidi,  sabscn.  nofv. 

7y/>e- — Ciionit^  roi^j^N^  Hvatt  and  Smith,  sp.  nov. 

Evolute,  little  embracing,  whorls  low  and  broad,  with  quadratic  cross  section. 
Venter  broad  and  flattened*  with  distinct  ventral  furrow,  bordered  by  rows  of  spines. 
Sides  ornamented  with  strong,  straight  ribs,  provided  with  short  spines  from  the 
umbilicus  to  the  square  abdominal  shoulders,  where  there  is  a  row  of  strong  spines. 
Rows  of  spines  also  occur  on  the  ribs  where  they  crot§<  the  venter  between  the 
abdominal  shoulders  and  the  ridges  bordering  the  furrow. 

The  young  persist  in  the  OMlifi'mltr*  ^tage  of  growth  until  late  in  life,  and 
make  the  transition  to  the  Tr*iJ:itr»  type  of  si^ulpture  quite  suddenly.  Septa 
ceratitic.     Body  chamber  short. 

This  group  looks  very  like  Di^U'^kit^*  Mojsisovics.   but  is  distit^^uished   by 
having  ceratitic  instead  of  ammonitic  septa.     It  is  known  only  in  the  Upper 
zone  of  Tn.'piU*  *»diii/I*itH^  of  Shasta  County,  Cal. 


PI.  XUI.  fi^esL  1-15*. 

Form  robust,  thickset,  evolute,  discoidal.  Whori  low,  increasing  slowly  in 
height,  little  embracing,  and  little  indented  by  the  inner  volution.  Cross  section 
subquadratic.  with  flattened  sides,  square  abdominal  shoulders,  and  low.  little  arched 
venter.  Umbilical  shoulders  square,  umbilical  slope  nearly  vertical.  The  umbilicus 
is  rather  deep  and  wide,  being  two-tifths  of  the  to^al  diameter  of  the  shell.  The 
hei^t  of  the  whorl  is  one  third  of  the  diameter  of  the  shell,  the  width  is  somewhal 
greater  than  the  height*  and  the  indentation  is  one-seventh  of  the  height. 

The  sculpture  is  very  marked,  composed  of  strong  radial  ribs  and  spiral  rows 
of  spines.  The  ribl^  run  ^raighl  across  the  flanks,  the  alternate  ribs  dividing^  into 
two  or  sometime?*  three  smaller  one>  on  the  strong  abdominal  shoulder-knots.  The 
intermediate  ribs  are  usually  undivided,  but  bend  >harply  forwarvl  on  the  >houlderv^ 
as  do  the  others.  There  are  three  -pirti  row-  of  small  <pine:*  on  the  flanks — a  large 
row  forming  knot>  on  the  shoulders,  a  small  row  on  the  ventral  slope,  and  another 
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larger  row  on  the  ridge  bordering  the  ventral  furrow.  The  first  row  lies  on  the 
umbilical  shouldei-s,  and  occasionally  grows  to  considerable  length,  as  do  also  those 
on  the  abdominal  shoulders  and  the  ventral  ridge. 

The  septa  are  ceratitic,  with  entire  saddles  and  serrated  lobes;  a  divided  ventral 
lobe,  large  first  lateral  on  the  abdominal  shoulder,  small  second  lateral  on  the  flanks, 
smaller  auxiliary  on  the  umbilical  slope,  rather  long  undivided  antisiphonal,  and  a 
pair  of  internal  laterals. 

In  the  larval  stage  the  form  and  ornamentation  are  like  those  of  TIrolites;  the 
whorl  is  low,  broad,  with  trapezoidal  cross  section,  narrow  flanks,  provided  with 
marginal  spines,  low  flattened  venter  without  furrow  or  other  ornamentation.  At 
the  diameter  of  5  mm.  the  ventral  furrow  appears,  and  the  shell  then  corresponds 
to  CaHfrnmiteH.  At  this  size,  too,  the  flanks  grow  higher  and  the  marginal  knots  are 
prolonged  into  lateral  ribs,  which  cease  on  the  aMominal  shoulders.  At  diameter  of  8 
mm.  the  ribs  begin  to  show  on  the  venter  and  the  row  of  spines  appears  on  the  ridge 
bordering  the  ventral  furrow.  This  is  the  l)eginning  of  Tt^askltes  characters,  although 
those  of  Califoimites  persist  until  the  shell  is  nearly  mature.  In  fact,  the  subgeneric 
character  of  Tmskitex  is  the  preservation,  at  maturity,  of  most  of  the  Califaniites 
characters — the  low,  broad  whorl,  flattened  venter,  and  strong  marginal  spines. 

The  young  of  Cllonites  Arei<  Mojsisovics"  resemble  the  adult  stage  of  C, 
{TniiiklteH)  rohui^tits.  This  suggests  that  the  European  si>ecies,  which  occurs  in  the 
higher  Noric  beds,  mav  have  been  developed  out  of  the  group  of  Traftki'teft,  There 
is,  however,  no  mature  form  known  anywhere  else  that  might  be  compared  with  the 
Californian  species. 

Dimensions  of  the  type  sj^ecimeny  figured  on  PI.  XLIIy  figs.  IS. 

mm. 

Diameter 67 

Height  of  last  whorl 20 

Height  of  last  whorl  from  the  preceding 19 

Width  of  last  whorl 23. 5 

Involution 1 

Width  of  umbilicus 24 

Dimensions  of  iionng  stages,  shoinng  changes  in  development. 

[In  millimeten*.] 

Diameter 4.88  7.10  10.5  16  26 

Height  of  last  whorl 1.52  2.52  3.5  6  10.5 

Height  of  la4«t  whorl  from  the  preceding 1.  28  2. 04  3  5  9 

Width  of  last  whoil 3.  08  4.  24  5.  6  7.  8  11 

Involution 34  .48  .5  1  1.5 

Width  of  umbilicus 2.28  3.18  4.2  6.5  10.5 

These  figures  show  the  relative  increase  in  the  height  of  the  whorl  as  maturity 
is  approached. 

aCephalopden  der  Hallstiitter  Kalke:  Abhaadl.  K.-k.  geol.  Reiehsanstalt,  Wien,  vol.  6.  pt.  2,  1893.  p.  478,  PI.  CXL,  fig  2. 
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lloriztm  and  locality.  —In  the  Upper  Triassic  higher  l)eds  of  the  zone  of  Tropit<i8 
fnihhdlutus  of  Shasta  County,  Cal.,  on  the  divide  between  Squaw  Creek  and  Pit 
River,  3  miles  east  of  Madison's  ranch  and  one-half  mile  north  of  the  trail  to  Brock's 
ranch.  This  species  is  rather  common  in  the  lower  beds  of  the  Hosselkus  limestone, 
but  above  the  strata  in  which  Tropites  %Hhb\dlat\m  is  most  common. 

Subgenus  SHASTITES  Hyatt  and  Smith,  subgen.  nov. 

Type, —  CI  ion  ties  compre^us  Hyatt  and  Smith. 

Whorls  somewhat  evolute,  laterally  compressed,  higher  than  wide,  rather  deeply 
embracing,  sides  flattened,  venter  narrow.  Umbilicus  rather  narrow.  Sigmoidal 
ribs  ending  in  knots,  forming  almost  continuous  ridges  bordering  the  central 
furrow.  Spines  nearly  obsolete,  being  represented  only  by  tul)ercles  on  the  ribs. 
The  .young  retain  the  spines,  but  lose  them  early. 

Septa  ceratitic,  as  in   Clionitm  s.  str. 

Shastite^  is  known  at  present  only  in  the  zone  of  Tropiten  subhullatm^  Upper 
Triassic  of  Shasta  County,  Cal. 

CLI0HITE8  ( SHASTITES )  COMPBESSUS  Hyatt  and  Smith,  >p.  noT. 

PI.  XLIII,  figH.  1-15. 

Moderately  evolute,  discoidal,  very  much  compressed  laterally.  Whorl  increas- 
ing rather  rapidl}^  in  height,  embracing  nearly  half  of  the  inner  volution,  but  not 
deeply  indented  by  it.  The  height  of  the  whorl  is  three-eighths  of  the  total 
diameter  and  the  width  is  three-fourths  of  the  heiirht.  It  is  indented  to  one- 
ninth  of  the  height  by  the  inner  volution.  The  width  of  the  umbilicus  is  three- 
eighths  of  the  total  diameter  of  the  shell. 

The  surface  is  ornamented  with  slender  sigmoidal  radial  ribs,  which  bend 
gently  forward  high  up  on  the  flanks,  ending  at  the  margins  of  the  deep  ventral 
furrow.  There  are  on  each  Hide  seven  rows  of  small  knots  or  rudimentary  spines, 
four  on  the  flanks,  one  on  the  indistinct  abdominal  shoulders,  one  on  the  ai*ched 
sides  of  the  venter,  and  one  on  the  ridge  bordering  the  ventral  furrow.  These 
spines  become  weaker  as  the  shell  grows  larger,  and  are  almost  obsolete  at  maturity. 
They  occur  only  on  the  ri])8,  never  on  the  intervening  depressions.  The  septa  are 
ceratitic,  of  the  usual  Cli(mitei<  tyi^e,  consisting  of  a  divided  ventral,  a  large  first 
lateral  lol)e,  small  second  lateral,  small  auxiliary  on  the  umbilical  slope,  narrow 
internal  antisiphonal  lol)e,  with  a  single  lateral  on  each  side. 

In  the  young  stiige  the  shell  is  evolute  with  trapezoidal  cross  section,  with  no 
flanks  and  broad  flattened  venter,  corresponding  to  Tirolite^,  At  the  diameter  of 
5  mm.  the  ventral  furrow  l>egins,  and  the  marginal  nodes  extend  obliquely  across 
the  venter  to  the  furrow.     This   stage   corresponds  to  Califorjiites.     The  flanks 
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become  gradually  higher  and  the  venter  more  rounded,  until  the  Cllonltes  stage 
is  reached,  which  happens  at  the  diameter  of  about  10  mm.  The  lateral  compres- 
sion characteristic  of  this  species  does  not  become  marked  until  the  shell  has 
attained  a  diameter  of  about  20  mm.;  but  even  in  the  adolescent  stages  the  fine 
sigmoidal  ribs,  almost  wholly  destitute  of  spines,  would  distinguish  Clionites  com- 
pres^U'S  from  all  other  species. 

IHmeusions  of  the  type  ftpechnm. 

mm. 

Dianietor 48 

Heijjht  of  last  whorl 18 

Ileijzht  of  last  whorl  from  the  preceding IH 

Width  of  la«t  whorl 14.  5 

luvolution 2 

Width  of  uinbilicuH 18 

Clionites  compressus  differs  from  all  other  species  of  (lionites  in  the  late  larval 
and  adolescent  stages,  in  the  tine  sculpture  and  narrowness  of  the  whorl,  especially 
in  contmst  to  similar  stages  of  growth  in  Trasklfes^  Stantonites^  and  NeaniteH,  The 
subgenus  iS/uistites  has  departed  further  from  the  Caltfoimites  stock  than  any  of  the 
others,  and,  while  it  retains  the  Tirol  if  ts  stage  to  an  equal  degree,  has  almost  lost 
that  corresponding  to  Calif) friiitts.  It  further  shows  its  acceleration  of  development 
in  the  early  stage  at  which  it  takes  on  ( 'rumite^'<  characters. 

Horizon  and  hfcality. — Upper  Triassic,  zone  of  Tropites  sahhallafus^  of  Shasta 
County,  Cal.,  on  divide  ])etween  Squaw  Creek  and  Pit  River,  about  8  miles  east  of 
Madison's  ranch  and  one-half  niile  north  of  the  trail  from  Madison's  to  Brock's 
ranch.  This  species  is  much  less  common  than  most  other  species  of  Clionites  which 
occur  in  this  bed.  It  is  associated  witli  the  usual  fossils  of  the  upper  part  of  the 
zone  of  TropitiS  suhhnllatus. 

Subgenus  NEANITES  Hyatt  and  Smith,  subgcn.  nov. 

Type,—  Clitmitrs  califomirus  Hyatt  and  Smith,  sp.  nov. 

Evolute,  little  embracing,  low-whorled,  involute.  Wide  umbilicus,  abrupt 
umbilical  shoulders.  Cross  section  subquadratic.  Ventral  furrow  much  reduced. 
Ribs  run  nearly  straight  from  umbilicus  to  border  of  the  ventral  furrow;  spines 
obsolete,  represented  only  by  sniall  knots.  Septa  cemtitic.  The  chief  character  of 
this  group  is  the  persistence  of  the  Calif oriiites  stage  until  the  end  of  the  adolescent 
period,  and  then  the  sudden  change  to  Clionites  characters.  In  the  adolescent  stage 
the  w^iorls  are  low  and  broad,  with  square  abdominal  shoulders  provided  with  long 
spines  and  flattened  venter.     At  maturit\^  the  venter  is  highly  arched. 

JVeaiiites  is  known  onlv  from  the  Upper  Triassic,  zone  of  Tropitr.s  suhhnllatus^  of 
Shasta  Count v,  Cal. 
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CLI0VITE8  (VSAVITB8)  CALI70BVICU8  Hyatt  and  Smith,  tp.  noT. 

PL  LXXXIII,  figs.  14-27. 

Evolute,  robust,  widely  umbilicate.  Whorl  subquadratic  in  crosn  section,  height 
and  breadth  equal  and  about  two-tifths  of  the  total  diameter  of  the  shell.  The  whorl 
increases  slowly  in  height,  is  little  embracing  and  little  indented  by  the  inner  volution. 
The  umbilical  shoulders  are  abrupt,  with  steep  inner  slope.  The  sides  are  flat  and 
nearly  parallel.  The  alxlominal  shoulder  occurs  at  three-fourths  of  the  height  of  the 
whorl,  is  gently  rounded,  and  slopes  gradually  up  to  broad  low  venter.  The 
umbilicus  is  wide  and  deep,  the  width  being  slightl}'  more  than  one-third  of  the  total 
diameter  of  the  shell. 

The  surface  is  ornamented  with  a  shallow  ventral  furrow,  fine  radial  ribs 
bending  forward  on  the  abdominal  shoulders,  and  spiral  rows  of  knots,  becoming 
almost  obsolete  at  maturity.  The  ribs  ai-e  close  together  and  sigmoidal.  The 
rows  of  knots  are  five  in  number,  one  on  the  umbilical  shoulder,  one,  sometimes 
double,  on  the  flanks  a  short  distance  al)ove  the  shoulder,  one  on  the  abdominal 
shoulder,  one  halfway  up  the  ventral  slope,  and  one  on  the  ridge  Iwrdering  the 
ventral  furrow.  Both  ribs  and  knots  grow  finer  at  maturity,  the  latter  l)ecoming 
nearlv  obsolete. 

The  septa  are  cemtitic,  like  those  of  all  other  CUonltes,  The  most  salient 
character  of  this  species  is  the  sudden  cluinge  from  the  adolescent  to  the  mature 
stage,  when  the  whorl  IjiM'omes  subquadratic  instead  of  trapezoidal  in  cross  section, 
the  venter  becomes  arched  instead  of  flattened,  and  the  strong  row  of  marginal 
>pines  l)ecomes  obsolete. 

In  the  larval  stage  the  shell  is  evolute,  with  deep,  wide  umbilicus,  and  broad 
tmiwzoidal  whorl.  The  flanks  consist  merely  of  a  narrow  angular  umbilical  ridge, 
and  the  venter  is  broad  and  nearly  flat.  The  only  ornamentation  consists  of  rather 
strong  marginal  spines,  which  are  prolonged  in  very  faint  ribs  on  the  venter. 
This  stage  corresponds  exactly  with  Tirol  It  en^  ]K)th  in  shape,  ornamentation, 
and  septa.  At  the  diameter  of  slightly  less  than  5  mm.  the  ventral  furrow 
appears,  the  ribs  begin  to  show  more  decidedly  above  the  shoulders,  and  the 
flanks  increase  in  height.  This  stage  resembles  and  corresponds  to  CnlifaniiteH 
in  all  its  characters,  the  septji  now  being  cemtitic,  as  in  that  genus.  The  Call- 
ftnmHeH  stage  lasts  until  a  diameter  of  about  25  mm.  is  reached.  Then  suddenly 
the  marginal  spines  disappear,  the  flanks  l>ecome  higher,  the  venter  arches,  and 
the  radial  sculpture  grows  weak.  The  form  is  then  mature,  and  the  characters 
of  \f(UiitrM  have  been  assumed. 

Horizon  and  locality, — In  the  Upper  Triassic,   zone    of  Trooit^s  Muhhullatus^ 
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of  Shasta  Count\\  Cah,  on  the  divide  between  Squaw  Creek  and  Pit  River, 
about  3  miles  ea.st  of  Madison's  ranch  and  one-half  mile  north  of  the  trail  leading 
to  Brock's  ranch. 

1869.   TVachijceras,  I^ulx',   Ueber  Ammonites  Aon  Miinster  mid  (lessen  Verwandte:  Sitzungsber.  K. 

Akad.  \Vis8.,  Wien,  vol.  59,  pt.  1,  p.  7. 
1869.   Trachyceras,  Laube,  Die  Fauna  der  Schichten  von  St.  Cassian:  Denkschr.  K.  Akad.  Wiss.,  Wien, 

vol.  30,  1869,  p.  65. 
1877.   Drachyceras,  Meek,  U.  8.  (ieol.  and  (Jeo^.  Explor.  40th  Par.,  vol.  4,  p.  116. 
1879.   TrachyceraSy  Mojsisovics,  Vorliiufige   kurze  Uebereicht  der  Ammoniten-Gattungen   der  Medi- 

terranen  und  Juvavischen  Trias:  Verhandl.  K.-k.  geol.  Reichsanstalt,  Wien,  p.  140. 
1882.   Trachyceras  (pars),  Mojsisovics,  Cephalopoden  der  Mediterranen  Triapprovinz:  Abhandl.  K.-k. 

geol.     Reichsanstalt,  Wien,  vol.  10,  p.  93. 
1889.   TrachyceruH^  Hyatt,  in  Whiteaves,  Fossils  of  the  Triassic  Rocks  of  British  Columbia:  Geol.  and 

Nat.  Hist.  Survey  Canada,  Contributions  Canadian  Paheontology,  vol.  1,  pt.  2,  p.  142. 
1893.   Trnchyctras,  Mojsisovics,  C^phalopoden   der  Hallstiitter  Kalke:  Abhandl.    K.-k.  geol.  Reichs- 
anstalt, Wien,  vol.  6,  pt.  2,  p.  617. 
1896.   Trachycerns,  Mojsisovics,  Beitr.  Kennt.  ( )bertria(lischen  Cephalopoden-Faunen   des  Himalaya: 

Denkschr.  K.  Akad.  VV'iss.,  Wien,  vol.  6'i,  p.  646. 
1898.  J^rotrarhyrcras,  Tornquist,   Xeuere   Beitr.  Geol.   und    Pal.    der    Umgebung  von  Recoaro,   etc.: 

Zeitschr.  Deutsch.  geol.  Gesell.,  vol.  50,  pt.  4,  p.  659. 
1904.    TrarhyreraA,  J.  P.  Smith,  Comparative  Stratigraphy  of  the  Marine  Trias  of  Western  America: 

Proc.  California  Acad.  Sci.,  3d  ser.,  vol.  1,  p.  387. 

Ti/j/c. — "  Ce/vt items''  Ao?i  Minister,  Leonhard  und  Bronn's  Neues  Jahrbuch, 
1834,  p.  13,  PI.  I,  tigs.  4:  and  5;  and  Mojsisovics,  Cephalopoden  der  Mediterranen 
Triasprovinz,  1S82,  p.  129,  PI.  XXI,  tigs.  1-35,  37,  and  38. 

Form  inod(*ratoly  involute,  somewhat  compressed  laterall\%  deeply  enibmcing, 
but  usually  showing  the  inner  volutions.  Whorls  higher  than  wide,  with  abrupt 
umbilical  shoulders,  somewhat  flattened  convex  sides,  rounded  abdominal  shoulders, 
and  proportionally  narrow  venters,  with  a  distinct  central  furrow  bounded  by 
tubercles.     Bodv  chamber  short,  not  exceeding  two-thirds  of  the  last  volution. 

The  surface  is  ornamented  with  ribs  radiating  from  tubercles  on  the  umbilical 
shoulders,  and  rumiing  with  gentle  curves  up  the  sides  to  the  abdominal  shoulders, 
where  they  curve  forward.  These  ribs  may  bifurcate  on  the  umbilicus,  again  on  the 
sides,  and  more  rarely  on  the  shoulders.  Their  ends  form  the  rows  of  tubercles 
that  border  the  central  furrow.  On  the  ribs  are  spiral  rows  of  spines  or  tubercles, 
which  give  a  rugose  appearance  to  the  shell  and  suggested  the  name  of  the  genus. 
The  spines  may  become  almost  obsolete  on  very  old  shells,  but  are  always  present 
at  early  maturity.  They  show  on  the  cast  as  well  as  on  the  shell,  and,  together 
with  the  central  furrow,  afford  an  easy  means  of  identification  of  the  genus.  Con 
strictions  or  varices  do  not  appear  at  all  on  the  shell  or  on  the  cast,  and  contractions 
of  the  bodv  chaniber  have  not  been  observed. 


192  TBIASSIC   CEPHALOPOD   GENERA   OF   AMERICA. 

Septa  ammonitic,  but  not  deeply  digitate,  moderately  dolichophyllic.  The 
external  lobe  Is  always  divided  by  a  siphonal  saddle,  and  there  are  always  two  lateral 
lol^es  present,  but  the  auxiliary  lobe  is  occasionally  absent. 

E.  von  Mojsisovics^  divided  this  genus  into  three  groups  or  subgenera:  Trachy- 
ctnfH  s.  str.,  characterized  by  having  two  rows  of  spines  on  each  side  of  the  central 
furrow;  Ib'otrachyceraH  Mojsisovics,  with  only  a  single  row  of  spines  on  each  side  of 
the  furrow^  and  AtiolcUei*  .Mojsisovics,  without  a  distinct  furrow  and  with  the  ribs 
crossing  the  venter.  Since  Tmchycei'dH  Aon  had  the  double  spine  rows,  all  Trachy- 
ceratea  with  this  sort  of  ornamentation  are  placed  under  the  typical  section  of  the 
genus.  This  group  is  usually  more  involute  and  more  compressed  laterally,  and 
seems  to  have  originated  from  the  group  with  the  single  row  of  spines  bordering  the 
furrow.  Mojsisovics  assumes  that  the  genus  Tntchyaraii  in  the  broader  sense 
developed  out  of  liafattmlteA^  and  that  this  in  turn  came  from  llroJiteH.  There  can 
be  little  doubt  that  not  only  Tntchyaras^  ])ut  also  all  the  Trachyceratea,  descended 
from  Tlrolitt'H  or  some  similar  form,  for  the\'  all  go  through  such  a  stage.  But  it  is 
more  than  doubtful  if  Balnttnthea  is  a  connecting  link  in  the  series,  for  no  interme- 
diate mature  forms  arc  known,  and  no  liahttoultea  stage  is  seen  in  the  development 
of  Tr(h'hyrrr<ti<, 

K.  A.  von  ZitteP  placed  this  genus  in  the  family  Tropitida*,  but  without 
assigning  any  reason  for  the  change.  It  need  hardly  be  said,  however,  that  the 
development  of  the  Trachyceratea  is  wholly  unlike  that  of  the  Tropitida?;  that  of  the 
former  points  to  an  origin  from  the  Prolecanitida*,  while  the  Tropitida?  seem  to  ha^ve 
come  from  the  Glyphioceratidje.  Professor  von  Zittel  was  no  doubt  influenced  by  the 
resem])lance  of  Sat/fulttM  to  TravhycrrnH  in  placing  the  latter  genus  in  the  Tropitida?, 
but  this  resemblance  is  purely  external,  and  is  one  of  the  many  puzzling  convergence- 
phenomena  so  often  seen  in  the  history  of  the  ammonites,  the  young  of  the  two 
groups  iKMng  farther  apart  than  the  mature  forms. 

TrnchyrcniH  in  the  broader  sense  is  characteristic  of  the  TpixM*  Triassic,  beginning 
in  the  Ladinic  stage,  and  becoming  extinct  in  the  middle  Karnic  horizon.  Trachy- 
cmtH  in  the  limited  sense  is  found  only  in  the  upj^ermost  I^idinic,  and  the  lower  and 
middle  Karnic.  Anofdfrs  ranges  from  the  upper  Muschelkalk  to  the  middle  Karnic. 
PritfrachyrertiH  ranges  from  the  lower  Ladinic  (uppermost  Muschelkalk)  to  the  upper 
Karnic.  It  will  thus  be  seen  that  the  genus  as  a  whole  is  intensely  characteristic  of 
the  Upi^er  Triassic,  although  two  of  the  subgcMUMa  begin  at  the  top  of  the  Middle 
Triassic. 

In  the  Al])ine  province  the  entire  geiuis  became  extinct  in  the  Middle  Karnic, 
below  the  zont*  of    Tr(>j>*fiS  .suhhulhitnK^  but  in  the  Himalayas  in  India  and  in  Cali- 

'MVphnlojMMU'ii  <Ut  Hiillstiitttr  KHlke:  Ahhandl.  K.-k.  »f«'<»l.  HfichsiiiiNlaU,  Wieii,  isvtt.  vol.  6.  pt.  2.  p.  617. 
^(;^un^lzilKO  «lor  Pala-^mtt^higio.  1^9.1.  p.  4U\ 
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fornia  it  lived  on  until  a  later  period,  and  was  a  contemporary  of  the  Tropites  nuh- 
hull<itiifi  fauna.  In  Shasta  County,  Cal.,  J.  P.  Smith  found  Trachycenu  abundant  in 
the  beds  in  which  Tropiten  HiMullatiis  also  occurred  and  even  in  the  same  hand 
specimen  with  that  species,  but  these  Californian  species  were  all  provided  with  only 
a  single  row  of  spines  on  each  side  of  the  ventral  furrow,  and  thus  would  fall  under 
the  subgenus  Protrachyct^aH, 

Tmvkycei'aH  seems  to  have  been  equally  at  home  in  the  Mediterranean,  the 
Oriental,  and  the  American  regions,  although  it  is  much  more  abundant  in  the  first, 
and  extremely  rare  in  the  second.  It  is  difficult  to  explain  on  the  basis  of  (mr  present 
knowledge  why  this  genus  should  be  so  common  in  the  Alpine  province  and  in 
west<M-n  America  and  so  scarce  in  the  Oriental  region,  which  nuist  have  been  the 
connecting  link  })etween  the  two.  Hut  this  is  one  of  the  unexplained  facts  in  Triassic 
faunal  distribution.  The  same  thing  was  noted  of  BalatmilteH  in  the  Middle  Triassic, 
and  suggests  that  some  other  connection  may  have  existed  between  the  European 
and  western  American  waters. 

The  only  American  s|>ecies  that  can  be  assigned  to  the  artificial  group  of 
TrachyrcniH  s.  str.,  as  restricted  ))y  Mojsisovics,  is  T,  c'a;^^///^^/^'^^  Whiteaves,  from  the 
Upper  Triassit;  of  British  Columbia.  ProtrachyceraH  is  represented  b\'  T,  Ilomfray! 
(xabb,  T.  LiConU't  H3'att  and  Smith,  and  a  large  number  of  undescril)ed  species,  all 
in  the  llpper  Triassic,  and  possibl}'  by  T.  suhaaperum  Meek,  of  the  Middle  Triassic. 

AnolcitrH  is  represented  by  T,  Whitney}  Gabb,  T.  MeAf  Mojsisovics,  and  by 
several  undescribed  forms,  all  from  the  Middle  Triassic  except  one  doubtful  species 
from  the  Karnic  horizon  of  California. 

Subgenus  PROTRACHYCERAS  Mojsisovics. 

1898.   PnArarhf^rmis,  Mojsisovics,  Cephalopoden  <ler  Hallstiitter  Kalke:  Abhandl.  K.k.jreol.  Reirhsan- 

stalt,  Wien,  vol.  (>,  pt.  2,  p.  618. 
1896.   ]*r<>trarhif(rr(i.%  Mojsisovics,  Beitr.  Keniit.  Ol)ertriadis('hen  Cephalopoden-Fauiien  des  Himalaya: 

Deiikschr.  K.  Akad.  Wiss.,  Wion,  vol.  6:^,  p.  646. 
1898.   Protrdchyrerus,   Torinpiist,    Neuen*    Beitr.    (ieol.    und   Pal.  der  Umgebun^  von   Recoaro,    eU*.: 

Zoitschr.  Dentsi-h.  geol.  Gesell.,  vol.  50,  i>t.  4,  p.  6o9. 
1904.  Protrddn/nrn.^,  J.  P.  Smith,  Comparative  Stratij^raphy  of  the  Marine  Trias  of  Western  America: 

Proc.  California  Acad.  Sci.,  'M  ser.,  vol.  1,  p.  387. 

No  type  is  expressly  given  b}'  Mojsisovics  for  this  subgenus,  but  the  species 
first  mentioiH^d  is  Tvachycei^aH  cfile^nense  Mojsisovics,  Cephalopoden  der  Mediterranen 
Triasprovinz,  p.  5>5,  PI.  XXXI V,  fig.  4,  which  is  merely  a  fragment,  and  could 
hardly  have  been  the  typical  form  in  the  mind  of  the  author.  The  first  form 
described  under  the  new  subgenus  was  Prof/uichycerdM  Rudolph t  Mojsisovics,  Cepha- 
lopoden der  llallstiitter  Kalke,  pt.  2,  1898,  p.  023,  PI.  CLXVI,  figs.  2  and  3,  which 
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Is  much  more  chanioteristic*  but  even  thi$  species  is  not  nearlr  so  common  nor  so 
well  known  as  many  others:  if  the  author  had  chosen  a  species  to  be  the  representa- 
tire  form,  for  this  subgenus  it  would  most  probably  have  been  PrtftnuhyctniM 
Arc/ttiiniJit  Laube.  which  is  known  in  all  its  details*  and  is  so  common  as  to  be  chosen 
as  a  zone- fossil. 

Pf»trtirhy*>miJ!t  is  characterized  by  its  short  body  chamber,  compressed  but 
robust  whorls,  moderately  involute  form,  open  umbilicus,  and  central  abdominal 
furrow.  The  ribs  are  provided  with  spines  arranged  in  spiral  rows,  and  the  ventral 
furrow  is  liounded  by  only  a  single  row  of  tubercles  on  ea^h  side.  Thl<  is  the 
only  character  tliat  distinguishes  it  from  Tr*ichyt>:*niJ<i  s.  str..  which  possesses  a 
double  row  of  tubercles  on  each  >ide.  Most  species  of  Pr*»tr*i''hy'yi^ix  are  some- 
what evolute.  but  this  character  is  not  constant. 

In  the  opinion  of  the  writers  the  character  that  served  as  the  ^lasis  for  the 
separation  of  this  subgenus  is  a  minor  one*  not  of  sufficient  im|x>rtance  to  distin- 
guish  more  than  merely  a  group  of  species.  It  has  neither  phylogenic  nor 
stratigraphic  value:  but  since  this  classification  has  been  accepted  in  standard 
works,  the  writers  can  onlv  use  it  as  is  now  customarv. 

Pi^jtnirAyceniJt  begins  in  the  upper  part  of  the  Middle  Tria.«5sic.  the  lower 
Ladinic  stage,  and  lasts  until  the  upper  Karnic  stage,  the  middle  horizon  of  the 
Upper  Tria^ic.  It  is  common  in  the  Alpine  province,  and  in  Nevada  in  the  lower 
Ladinic:  in  the  Mediterranean  region,  and  in  California  in  the  Karnic.  It  is  found 
also  in  the  Himalavas  in  the  Karnic.  but  is  rare  there. 

Tnfe/tyctntJf  Muba^jhrruht  Meek  is  the  only  American  species  hitherto  described 
that  belongs  to  Pr»>tr'ichyt:er*j*^  but  this  group  is  represented  by  a  large  number 
of  undescribed  species  from  the  Upper  Triassic  of  Shasta  County,  Cal.,  some  of 
which  may  even  be  identical  with  European  forms. 


imaCHTCBSAt  •PBOTEACHTGSmASi  LBOOITSI  Hjmtt  mmk  iMitk.  wp.  mv. 
PI.  XLIV.  tigs.  1  and  2:  PI.  XLV.  fie*.  1-9:  PI.  XLVI.  fig?.  1-15. 

Form  discoidal.  involute,  laterally  compressed.  Whorls  narrow,  high,  deeply 
rm bracing,  but  not  deeply  indented  by  the  inner  volutions.  Umbilical  shoulders 
abruptly  rounded,  inner  walls  steep:  umbilicu<  narrow,  exposing  very  little  of  the 
inner  whorls.  Sides  flattened,  with  the  greatest  width  ju>t  al>ove  the  shoulders, 
sloping  with  gentle  convexity  up  to  the  margin.  Venter  very  narrow,  slightly 
flattened,  and  with  shallow  median  furrow.  Ixninded  bv  a  row  of  small  tubercles. 
The  height  of  the  whorl  is  more  tlian  twice  it<  width,  and  neariy  three-fifths  of 
the  total  diameter.  It  i>  indented  to  one-fourth  of  its  heifflit  bv  the  inner  volu- 
tion.  and  i-om-eals  two-thirds  of  this  volution.     The  width  of  the  umbilicus  of  the 
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adult  is  about  one-eighth  of  the  total  diameter  of  the  shell,  while  that  of  tho 
adolescent  stajifes  is  much  narrower  proportionally,  being  only  about  one-tenth. 

The  surface  is  ornamented  with  very  fine  forward  curving  radial  ribs  and 
coai*ser  spiral  ridges.  These  ridges  number  about  twelve  on  the  sides  and  form 
small  tubercles  where  they  cross  the  radial  ril>s.  These  spiral  rows  of  tubercles 
are  closer  together  near  the  ventral  margin  than  on  the  fianks.  On  the  umbil- 
ical shoulders  there  is  a  row  of  somewhat  coarser  knots. 

Tho  septa  are  ammonitic,  lobes  and  saddles  deeply  digitate.  Th(»  ext(M'nal 
lobe  is  divided  by  a  small  siphonal  saddle  into  two  short  and  broad  divisions; 
the  tirst  lateral  is  broad  and  dec^p;  the  second  lateml  similar  in  shape  to  the  first, 
but  much  sliorter  and  not  so  deeply  digitate.  The  auxiliary  is  broad  and  shal- 
low, with  several  divisions.  The  external  saddle  is  somewhat  narrower  than  the 
first  lateral  lobe,  and  long;  the  second  is  somewhat  longer,  but  not  so  deeply 
divided.  The  auxiliary  saddle  is  shorter  and  broader  in  proportion  to  its  length. 
The  antisiphonal  lobe  is  long  and  narrow,  flanked  by  three  internal  laterals  on 
each  side. 

The  earlier  larval  stages  are  smooth,  the  radial  ribs  beginning  as  fine  folds 
at  diameter  of  about  2.5  mm.  The  spiral  rows  of  tubercles  appear  at  diameter 
of  4  mm.,  at  first  with  only  a  few^  rows  and  the  tubercles  wide  apart. 

The  septa  begin  to  be  ammonitic  at  the  diameter  of  4  mm.,  there  being  no 
ceratite  stage  intervening  between  the  goniatite  and  the  ammonite  stages  of 
development. 

Until  the  appearance  of  the  spiral  rows  of  tubercles  the  whorls  are  evolute, 
low,  and  broad,  but  at  this  stage  they  begin  to  bo  involute  and  latemll}^  com- 
pressed.    The  following  are  the  dimensions  of  some  specimens: 

[In  millimcterft.] 

Diameter .T9I  5  8.3  12  26  40 

Heijjrlit  of  last  whorl 2.04  3.3  4.5  7  15  23.5 

Ilcijrht  of  last  whorl  from  the  preciMlinjr 1.70  2.5  3.6  5  12.5  18 

Width  of  last  whorl 2.46  3  4.5  5.5  10  13 

Involution 34          .8  .9  2            2.5        5.5 

Width  of  umbilioiis 76  1  1.4  1.7         2.5         4 

The  type  specimen,  figured  on  PI.  XLIV,  figs.  1  and  2,  has  the  following 
dimensions: 

mm. 

Diameter 141  1 .  00 

Ileij^ht  of  last  whorl 83  .  59- 

Height  (»f  last  whorl  from  the  j^recedinj: CyO  .42 

Width  of  last  whorl 41  .29 

Involution 23  .17 

Width  of  und)ilicus 14  .  lo 
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Trachyceras  Lecotitei  resembles  T.  AttHa  Mojsisovies  (Cephal.  der  Hallstdtter 
Kalke,  pt.  2,  p.  633,  PI.  CLXIX,  figs.  6-9;  PI.  CLXX,  figs.  1  and  2),  but  differs 
from  that  species  in  its  greater  lateral  compression,  finer  sculpture,  more  complex 
septa,  and  narrower  umbilicus. 

Horizon  and  locality. — Trachyceras  Lecontei  is  not  unconmion  in  the  Upper 
Triassic,  Karnic  stage,  of  Shasta  County,  Cal.,  3  miles  east  of  Madison's  ranch, 
between  Squaw  Creek  and  Pit  River,  one-half  mile  north  of  the  trail  from 
Madison's  to  Brock\s  ranch.  It  is  associated  with  Tropittfs  mMuflafu^^  Para- 
froj/JftM  Settai^  DiMcofmpifeM  sandlingemfiis^  IfalMa  Sftj^rba^  and  many  other  species 
characteristic  of  this  horizon.  In  the  same  \>ed  were  found  several  other  species 
of  Trac/iyceraM.  all  apparently  new,  but  nearly  related  to  Alpine  forms. 

Subgenus  ANOLCITES  Mojsisovi:?. 

1893.  AntAnie*^  Mojsi^ovit^,  Cephalopoden  der  Hallsitiitter  Kalke:    Abhandl.  K.-k.  peol.  Reichsan- 

i^talt,  Wien,  vol.  «,  pt.  2,  p.  621. 
19m.  AnolcHtji,  J.  P.  Smith,   Comparative  Stratijrraphy  of  the  Marine  Trias  ai  Western  Ameriea: 

l*r«H-.  California  A<-ad.  Si'i.,  :ki  ser.,  vol.  1,  p.  :W8. 

In  naming  this  subgenus  Mojsisovies  did  not  select  any  species  to  ser\e  the 
tyi^e,  but  the  first  mentioned  under  the  dia^osis  is  "*  Track ycf ran*"  dol*>i!f;cux 
Mojsi.sovics,  Cephalopoden  der  Mediterranen  Triasprovinz,  1882,  p.  I03,  PI.  XIII, 
fig.  5:  PI.  XXXVIl,  fig.  1. 

Attohite^  differs  from  Trachyceras  s.  str.  in  being  more  evolute,  with  wider 
umbilicus,  and  lower  whorls.  The  ventral  furrow  is  scarcely  developed,  and  the 
ribs  cross  the  venter,  although  a  row  of  tulierdes  is  developed  on  each  side  of 
the  center,  which  gives  a  resemblance  to  Pnftrachyc*raM.  The  septa  are  usuallv 
ceratitic,  the  ssiddles  l)eing  mostly  rounded  and  entire.  The  riKs  and  spines  are 
like  those  on   Travhyc^'rax  s.  .^tr.,  and  Pt**pfra4'hyctraA, 

This  subgeniLs  ranges  from  the  upper  MiLschelkalk  to  the  Middle  of  the  Tpi^er 
Triassic.  In  America  it  is  known  only  in  the  upi)er  part  of  the  Middle  Triassic 
of  Nevada,  where  it  is  represented  by  T  Whttiuyi  Gabb,  T  Jfceki  Mojsisovies, 
and  several  iuidescril>ed  s|)ecies. 

TRACHTCEEAS   (AV0LCITE8)  MSSKI  MojuiOTies. 
PI.  XXIV,  fi>n».  S-9;  PL  LIX.  figs.  1-17;  PI.  LXXIV.  figs.  1-7. 

1S82.    Trartif/rprnM  }fefl-l,  Moj.-isovit-j*,  CephalojKHlen  <ler  Me<literranen  Tria'aprovinz:  Abhandl.   K.-k. 

izei)\.  Ret<h>an!«talt,  Wien.  vol.  10,  p.  108. 
1S77.    Tnirhijcerntt JHflirari^nm,  Meek  (not  Moj.«i»jvifS ),  V.  S.  (Je<»l.  and  Geog.  Explor.  40th  Piar.,  vol. 

4,  p.  lis.  PI.  XI,  fig.-.  1  and  la. 

F'omi  evohite.  robust,  deeply  embracing,  but  not  deeply  indented  by  the  inner 
volution.     Whorl  increasing  rather  rapidlv  in  height.     Umbilicus  wide  and  deep. 
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Umbilical  shoulders  abrupt,  flanks  gently  convex,  abdominal  shoulders  gentl}^ 
rounded.  Venter  narrow,  with  deep  central  furrow.  Surface  ornamented  with 
strong  mdial  ribs  and  fine  spiral  rows  of  knots.  The  ribs  bundle  in  knots  on 
the  umbilical  shoulders,  curve  gently  forward  on  the  flanks,  and  cross  the  venter 
almost  without  interruption.  There  are  rows  of  knots  on  the  umbilical  shoulder 
and  the  ridge  bordering  the  ventral  furrow,  and  three  on  the  flank.s.  The 
strongest  knots  are  on  the  venter. 

The  ribs  do  not  bundle  in  threes,  as  shown  in  the  rather  diagrammatic  drawing 
published  of  the  type.  There  are  usually  two  ribs  branching  from  an  umbilical 
tubercle,  and  the  alternate  ribs  do  not  usually  bifurcate.  The  knot  bordering  the 
ventral  furrow  do  not  lie  opposite  each  other,  but  in  alternate  position. 

At  extreme  maturity  the  ribs  become  weaker,  and  the  knots  stronger,  until  the 
appearance  of  the  shell  is  greatly  changed.  In  all  probability  the  form  described 
by  Meek  as  Traohyceraf<  judicarlcum  Mojsisovics,  var.  subay)erum  Meek,  is  only  a 
prematurely  old  specimen  of  Anof cites  Meeki, 

The  ventral  furrow  is  quite  distinct,  although  the  ribs  may  still  be  traced  across 
it.  In  the  adolescent  and  early  mature  stages  the  furrow  is  little  developed,  and 
the  ridges  crossing  the  venter  are  strong.  In  this  character  the  species  under 
discussion  is  intermediate  between  Protrnchyccras  and  AnolcHes, 

The  septa  are  ceratitic,  the  saddles  rounded  and  entire,  the  lobes  deepl}' 
serrated. 

Meek  identified  this  species  with  Trachyceras  {Anolcites)  jvcl !carica m  Mojsisovics, 
from  which  it  difiers  in  its  coarser  and  fewer  ribs  and  knots.  It  is  difficult  to  see 
why  he  did  this,  for  it  has  little  resemblance  to  that  form,  and  the  figures  given 
by  Mojsisovics  of  the  European  species  are  too  poor  to  enable  the  identification. 

The  young  stages  of  Anol cites  Meek!  are  wholly  unlike  the  mature  form,  being 
much  more  robust  and  e volute.  The  earliest  stages  seen  bear  a  strong  resemblance 
to  Tirolites^  nmch  more  so  than  in  later,  more  specialized  specie^s  of  Trach^^ceratii. 
The  young  stages  figured  in  this  paper  were  broken  out  of  large  characteristic 
specimens,  to  avoid  confusion  with  the  other  species  of  the  same  group  associated 
with  them. 

DiinenHiorM  of  the  specimniH  figured  on  PI.  LXXIVy  Jigt^.  1-3. 

mm. 

Diameter 62 

Height  of  last  whorl 26 

Height  of  lant  whorl  from  the  preceding 22 

Width  of  last  whorl 18 

Involution 4 

Width  of  umbilicus 19 
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IL^rlzfm  and  U^cnlity. — Collected  by  U.  S.  Geol.  and  Geog.  Exploration  of  the 
Fortieth  Parallel  in  Middle  Triassic.  Cottonwood  Canyon,  West  Hiunboldt  Kange, 
Nevada.  J.  P.  Smith  found  it  rather  common  at  that  place,  near  the  "'Lucky 
Dog**  mine:  also  in  the  same  horizon,  on  divide  l^etween  Troy  Canyon  and  South 
Fork  of  Amtrican  Canyon.  West  Humboldt  Range.  In  lK>th  placets  it  wa<  asso- 
ciated with    f'-ratitr'f   hninh*.Mt»^n*'ut,  AnrJ^-Ur*  \\  *iith^y*^  B^yri^^hlU*   fA'Uif'tnnl*^ 

and  many  other  ??pecies- 

\^.V  »f.«»>r/.    Mujifis-jvii-ss,  CVphalofmien  *\vt  Hall>tatter   Kiilke:  Al.ihandl.  K.-k.  eie«>l.  Rfichsan- 

-♦iiit.  Wien,  vol.  6,  \>\.  2.  ]k  7i3. 
ISi'i.  .SiV' #»•>".    M«>]?-i?-.»\i*>.  Bfitr.    Kt-nnt.  <.>i»frtria'lL!*.-hen    i.Vj*halupolt-n-Faiintrn    dt-*   Ilimjilaya: 

I»enkr-  hr.  K.  Aka-1.  WL*..  Witrn.  v..l.  tirj.  p.  »>4y. 

Tyj-.—A/futt'tUift''  xf/#//VvA^f/x  Dittmar,  Zur  Fauna  der  Hallstatter  Kaike: 
Geogno^t.-ijala-ont.  Beitr..  vun  Benecke,  etc..  \^^,  vol.  1,  p.  375,  PI.  XV 11,  tigs, 
^  and  V^. 

Involute,  robust,  laterally  compressed,  deeply  embracing,  and  deeply  indented 
by  the  inner  whorls.  Sides  flat tened-con vex.  whorls  high,  and  increasing  rapidly 
in  height.  Venter  broad,  with  somewhat  abrupt  aMominal  shoulders  and  dis- 
tinct central  furi'ow.  Sculpture  consisting  of  strong  ril>s  that  start  out  from  the 
umbilicus  and  run  nearlv  straiifht  or  with  sitrnioidal  Ijend  to  the  alxlominal 
shoulder*,  where  they  bifurcate  on  strong  knot<  and  then  bend  sharply  forward. 
There  are  also  spiral  rows  of  knot^  or  spines  on  the  lateral  ril>s.  The  septa  are 
ammonitic.  like  tho&e  of  TA/rAyc^/^M,  from  which  SittrnittJn  differs  in  the  bifuri'a- 
tion  of  the  ril>s  and  forward  bending  at  knots  on  the  abdominal  shoulders.  The 
IkkIv  cliamlier  is  short,  and  the  other  characters  like  those  of  Tmchue^m^  or 
Ptotnuhyr'^i*^,  from  which  latter  group  Mojsisovics  supposes  SSnmtU^  to  have 
lieen  derived.  The  various  subgenera  of  this  genus  are  not  represented  in  the 
Amerii-an  region,  so  it  is  unnecessary  to  discuss  them. 

X/V^/i/V^x  is  characteristic  of  the  I'pper  Triassic,  Kamic  and  Noric  stages.  In 
America  it  is  known  only  in  the  zone  of  Tn^piteM  xtMufhitu^.  The  spei'ies  described 
lie  low  l>  the  onlv  one  known  in  America. 

BIBSnTES  LAW80VI  Hjmtt  mad  Smith,  ip.  noT 

PI.  XLVI.  figs.  lf>and  17:  PI.  XLVII.  ti^.  1-9. 

Involute,  robust,  somewhat  compressed  laterally.  Whorls  deeply  embracing 
and  deeply  indented  by  the  inner  volutions.  The  height  of  the  whorl  is  one-half  of 
the  total  diameter:  the  breadth  is  four-tifths  of  the  height,  and  the  indentation  is 
aUiut  <>ne->ixth  of  the  height.  The  greatest  breadth  is  at  the  unibilii'al  shoulders; 
the  flank--  converge  steeply  to  the  alxlominal  shoulders,  where  the  width  is  redui^ed 
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t)  ono-half.  The  venter  is  arched,  but  low,  rising  but  little  above  the  shoulders. 
The  umbilicus  is  deep  and  narrow,  Ijeing  only  one-sixth  of  the  diameter,  but  exposing 
nearly  all  the  inner  whorls.  The  umbilical  shoulders  are  abrupt,  with  nearl}^  vertical 
inner  slope.  Although  the  outer  whorl  is  deeply  embracing,  covering  two-thirds  of 
the  inner,  the  two  are  scarcely  in  contact.  The  shell  is  uncoiling,  for  the  young 
stages  show  much  greater  involution  than  is  visible  at  maturity. 

The  sculpture  consists  of  radial  ribs,  provided  with  short  spines  or  knots,  tine 
spiral  lines  on  the  outer  shell,  and  a  shallow  ventral  furrow.  The  ribs  bend  slightly 
backward  on  the  flanks  until  they  reach  the  shoulders,  where  they  develop  large 
knots,  ])ifurcate,  and  turn  abruptly  forward,  ending  in  a  single  row  of  knots  on  the 
mart^ins  of  the  ventral  furrow.  The  alternate  ribs  also  usuallv  bifurcate  on  the 
flanks,  not  far  above  the  umbilicus.  The  knots  or  spines  are  obscure  on  the  flanks, 
but  ]>ecome  verv  stroncj  on  the  shoulders.  There  is  a  second  smaller  row  above  the 
shoulders,  halfway  between  them  and  the  row  of  knots  on  the  margins  of  the 
furrow. 

The  septa  are  ammonitic,  like  those  of  Trachycerca^^  both  lobes  and  saddles  being 
stronglv  digitate. 

The  young  st^iges  are  involute  and  globose  in  shape,  with  coarse  radial  ribs  and 
rows  of  knots  arranged  in  spiral  lines.  The\^  resemble  exactly  the  Brothem  stage 
in  the  development  of  TrachyceniH^  and  do  not  retain  any  trace  of  llroHtes.  At  the 
diameter  of  (>  mm.  the  alternate  ribs  become  larger  than  the  others,  soon  developing 
into  prominent  folds,  with  two  or  three  ribs  between  them.  At  the  diameter  of 
25  mm.  the  folds  lose  their  prominence,  the  shoulders  and  the  shoulder  knots  are 
developed,  and  the  shell  enters  the  Sirenitet<  stage,  characterized  by  the  furrow  and 
the  bifurcating  ribs.  The  form  now  becomes  more  compressed  laterally,  and  from 
this  stage  onward  little  change  takes  place  except  increase  in  size  and  relative  height 
ot  the  whorls. 

Mojsisovics  considered  this  genus  as  a  descendant  of  PtvtrachyceraH^  and  its 
development  shows  it  to  be  nearly  related  to  that  subgenus.  In  fact,  it  is  very 
doubtful  whether  such  a  minor  character  as  the  bundling  of  the  ribs  on  the 
shoulders  should  be  regarded  as  of  generic  importance.  It,  howevei*,  does  not 
agree  exactly  with  any  of  the  species  of  Protrachyceras  known  in  America,  and 
therefore  the  writers  have  retained  the  name  as  it  is  customary  to  use  it. 

Horizon  and  locality, — In  the  Upper  Triassic,  zone  of  TroplteH  nahhullatiw^  of 
Shasta  County,  C/al.,  on  the  divide  between  Squaw  Creek  and  Pit  River,  8  miles 
east  of  Madison's  ranch,  and  one-half  mile  north  of  the  trail  to  Brock's  ranch. 
The  young  of  this  species  are  not  unconnnon  in  the  liniestone  at  this  locality, 
])ut  only  one  adult  specimen  was  found. 

The  specific  name  is  given  in  honor  of  Dr.  A.  C.  Lawson. 
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1893.  SandlmffiteJ*,  Mojsisovicf!!,  Cephalopoden  der  Uallstatter  Kalke:  Abhandl.  K.-k.  geol.  Reichs- 

anstalt,  Wien,  vol.  6,  pt.  2,  p.  70. 
189d.  Sandlingites,  Mojsisovics,  Obertriadiechen  Cephalopoden-Faunen  dee  Himalaya:  Denkschr.  K. 

Akad.  Wiss.,  Wien,  vol.  63,  p.  648. 

Type. — Ammonites  oribasiut  Dittmar,  Zur  Fauna  der  Hallstfttter  Kalke,  p.  384, 
PI.  XVIII,  figs.  8-10;  and  E.  von  Mojsisovics,  Cephalopoden  der  Hallstfitter  Kalke, 
pt.  2,  p.  706,  PI.  CLXVII,  figs.  5-7. 

E volute,  little  embracing,  subquadratic  whorls,  increasing  slowly  in  height. 
Umbilicus  wide  and  rather  shallow.  Venter  flattened,  with  shallow  ventral  furrow, 
not  bounded  by  keels.  Surface  ornamented  with  smooth  falcoid  dichotomous  ribs 
which  cross  the  ventral  furrow.  In  early  youth  the  form  is  like  TiroUtes^  then 
like  Protrachyceras^  with  spines  on  the  ribs.  Then  toward  maturity  the  spines 
become  obsolete,  and  the  ventral  furrow  almost  disappears.  The  septa  are  ceratitic 
on  all  the  forms  known,  and  appear  to  be  even  goniatitic  on  some  species. 

This  genus  is  made  up  wholly  of  dwarf  forms,  probably  degenerates,  and  is 
confined  largely  to  the  Karnic  horizon  of  the  Upper  Triassic.  but  a  very  few  species 
are  found  in  the  Noric  horizon. 

In  AmericJi  this  genus  has  been  found  only  in  the  Karnic  stage,  zone  of  Trapltes 
8ttbbuUaUi8^  one  species  only,  Sandlingitea  Aiid^Tsonl  Hyatt  and  Smith,  sp.  nov., 
having  been  found. 

SAKDLINOITES  AKDER80NI  Hyatt  and  Smith,  ip.  nov 

PI.  XLVII,  figs.  10-12. 

Form  evolute,  laterally  compressed,  with  whorls  little  embracing,  and  little 
indented  by  the  inner  volutions.  Cross  section  of  whorl  subquadratic,  the  height 
being  equal  to  the  breadth,  and  somewhat  more  than  one-third  of  the  total  diameter  of 
the  shell.  The  flanks  are  flattened,  the  umbilical  and  abdominal  shoulders  abruptly 
rounded,  and  the  venter  is  low.  The  umbilicus  is  shallow  and  broad,  being  more 
than  one-third  of  the  diameter  of  the  shell.  The  surface  is  ornamented  with  radial 
ribs  which  begin  in  blunt  spines  on  the  umbilical  shoulders,  the  alternate  ones 
usually  bifurcating  there,  run  straight  up  the  flanks,  branch  a  second  time  on  the 
abdominal  shoulder-knots,  and  then  cross  the  venter  with  a  forward  bend.  On  these 
ribs  are  on  each  side  four  rows  of  knots,  or  blunt  spines,  one  on  the  abdominal 
shoulders,  and  a  fourth  on  the  venter.  The  ventral  pair  of  spine  rows  do  not 
stand  opposite  each  other,  but  alternate. 

The  septa  are  ceratitic,  onl}^  the  lobes  being  weakly  serrated;  there  is  a  small 
divided  ventral,  a  large  lateral  lobe,  small  second  lateml,  and  a  smaller  auxiliary  at 
the  umbilical  suture.  The  body  chamber  seems  to  have  been  three-fourths  of  a 
revolution  in  length. 
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The  young  portion  of  the  shell  shows  a  decided  resemblance  to  Anolcites^  which 
is,  doubtless,  the  ancestor  of  Sandlingites. 

Horizon  and  locality, — In  the  Upper  Triassic,  zone  of  TroplteH  suhhullatioi^  of 
Shasta  County,  Cal.,  on  the  divide  between  Squaw  Creek  and  Pit  River,  3  miles 
east  of  Madison's  ranch,  and  one-half  mile  north  of  the  trail  to  Brock's  ranch. 

Only  a  single  specimen  was  found  in  five  seasons  of  collecting  at  this  locality, 
where  ammonites  are  extremely  abundant  in  the  lower  beds  of  the  Hosselkus 
limestone. 

The  specific  name  is  given  in  honor  of  Mr.  Frank  M.  Anderson,  who  assisted  in 
collecting  the  rich  fauna  obtained  at  this  place. 

CfenuH    POIjYCYCLUS   IVLojsiHOvioH. 

1889.  PolycychiSy  Mojsisovics,  Nachweis  der  Zone  des  Tropites  subbullatus  in  den  Hallstiitter  Kalken 

bei  Hallein:  Verhandl.  K.-k.  geol.  Reichsanstalt,  Wien,  p.  281. 
1893.   Polycyrhis,  Mojsisovics,  Cephalopoden  der  Hallstiitter  Kalke:  Abhandl.  K.-k.  geol.    Reichsan- 

stalt,  Wien,  vol.  6,  pt.  2,  p.  534. 

T(/j)(. — Ammonites  nasturtium  Dittmar,  Zur  Fauna  der  HallstStter  Kalke: 
(joognost.-palaeont.  Beitr,  von  Benecke,  Schloenbach  und  Waagen,  vol.  1,  p.  358, 
PI.  XIV,  figs.  24-37;  and  Mojsisovics,  Cephalopoden  der  Hallstiitter  Kalke,  pt.  2, 
18J)3,  p.  535,  ri.  CXXXII,  figs.  27-36. 

Evolute,  little  embracing,  low  whorls,  laterally  compressed,  and  increasing  very 
slowly  in  height.  Cross  section  oval,  height  greater  than  the  breadth.  Umbilicus 
wide  and  very  shallow.  Venter  highly  arched.  Surface  ornamented  with  simple, 
undivided  strong  ribs  that  run  from  the  umbilical  shoulders  nearly  straight  across 
the  venter  without  interruption.  Spines  and  constrictions  are  unknown  in  this 
genus. 

The  septa  are  usually  goniatitic,  but  traces  of  serration  are  sometimes  visible  on 
the  lateral  lobe.  The  ventral  lobe  is  divided  by  a  small  siphonal  notch;  there  are 
two  laterals,  of  which  the  second  may  be  considered  as  the  auxiliary.  Internal, 
antisiphonal,  lobe  long. 

Polycyclus  appears  in   the   Alpine   province   and   in  California   in  the  Upper 
Triassic.  zone  of  Tropltes  subhulfatus;  in  the  Alps  it  occurs  also  sparingly  in  the 
Noric  stage.     In  California   two   species  have  been  found,  P,  Ilensell  Oppel,  and  , 
P,  nodlfer  Hyatt  and  Smith,  sp.  nov. 

P0LTCTCLTT8  K0DI7EB  Hyatt  and  Smith,  ip.  nov. 
PI.  XXXVIII,  figH.  1-18. 

Evolute,  discoidal,  laterally  compressed,  widely  umbilicate.  Whorls  low,  and 
increasing  very  slowly  in  height,  little  embnicing,  and  scarcely  indented  by  the  inner 
volution.     The  height  of  the  whorl  is  one-third  of  the  total  diameter  of  the  shell,  and 
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the  width  is  three-fourths  of  the  height.  The  umbilical  shoulders  are  abruptly 
rounded,  the  flanks  somewhat  flattened,  the  venter  low,  rising  but  little  above  the 
abrupt  alxlominal  shoulders.  The  umbilicus  is  wide  and  shallow,  being  about 
three-sevenths  of  the  diameter  of  the  shell. 

The  surface  is  ornamented  with  strong  radial  ribs,  running  from  the  umbilicus 

•   up  the  flanks  and  across  the  venter,  and  considerably  broader  than  the  intervening 

spaces.     On  the  cast  there  is  seen  on  the  venter  a  slight  furrow,  not  interrupting 

the  ribs,  but  depressing  them.     On  each  side  of  this  furrow  the  ribs  are  raised  into 

low  knots.     This  sculpture  is  not  visible  on  the  outer  shell. 

The  septa  are  goniatitic,  except  the  first  lateral  lobe,  which  is  verv  slightly 
ceratitic.  The  ventral  lobe  is  divided  by  a  small  siplional  notch  into  two  short 
narrow  branches;  the  first  lateral  lobe  is  proportional h'  much  larger;  the  second 
lateral  and  the  auxiliary  are  exceedingly  small;  the  internal  or  dorsal  lobe  is  narrow 
and  rather  long,  flanked  on  each  side  by  a  small  internal  lateral. 

This  species  is  most  nearly  related  to  Polycyclnn  ITenseli  Oppel,  and  especiallj' 
to  the  variety  directa^  figured  by  Mojsisovics,  Cephalopoden  der  Hallstatter  Kalke, 
pt.  2,  PI.  CXXXII,  figs.  7-11.  But  P.  nodifer  is  more  evolute  than  the  Tyrolian 
species,  and  its  nodes  on  the  ribs  serve  as  distinguishing  characters.  All  the  other 
marks  and  the  faurial  association  are  the  same.  In  the  same  beds  with  P,  nodlfer  is 
a  species  that  is  almost  undoubtedly  identical  with  P.  Henseli^  and  it  is  not  unlikely 
that  a  transition  between  the  two  species  ma}'  be  traced. 

In  the  3^oung  stages  the  shell  is  subglobose,  but  the  umbilicus  speedily'  widens 
and  the  whorl  becomes  relatively  lower.  The  lateral  ribs  begin  at  the  diameter  of 
1.6  mm.,  at  first  as  umbilical Icnots.  The  ventral  knots  and  furrow  begin  at  diameter 
of  3.2  mm.  The  serration  of  the  first  lateral  lobe  begins  at  diameter  of  about  8  mm. 
The  largest  specimens  found  had  a  diameter  of  about  25  mm. 

H(/i*lzon  and  locality, — Upper  Triassic,  zone  of  Tropites  tnibhvlUitus^  Shasta 
Count}',  Cal.,  on  the  divide  between  Squaw  Creek  and  Pit  River,  3  miles  east  of 
Madison's  ranch  and  one-half  mile  north  of  the  trail  to  Brock's  ranch. 

1860.  Rhabdocercutf  Hauer,  Cephalopoden- Fauna  der  Hallstiitter  Kalke:  Si tzungsber.  K.  Akad.  Wisp., 

Wien,  vol.  41,  p.  124. 
1893.  /^AaAdoctTa*,  Mojsisovics,  Cephalopoden  der  Hallstatter  Kalke:  Abhandl.  K.-k.geol.  lieichsanstalt, 

Wien,  vol.  6,  pt.  2,  p.  570. 

Type. — Rhabdoceras  Snessi  Hauer,  Cephalopoden  Fauna  der  Hallstltter  Kalke, 
p.  125,  PI.  II,  figs.  9-16. 

Shell  consisting  of  a  straight  shaft,  with  marginal  siphuncle,  forward-pointing 
siphonal  collars,  and  septa  divided   into  lobes   and  saddles.     The  ventral  lobe  is 
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divided,  and  there  are  two  laterals  and  an  undivided  antisiphonal  lobe.  In  Hauer's 
generic  diagnosis  it  is  stated  that  the  lobes  are  elydonitic,  unserrated,  and  the 
Californian  species  has  similar  septa. 

The  form  probabh'  had  a  larval  coil  at  the  })eginning,  but  this  has  not  yet  been 
found. 

This  genus  is  distinguished  from  Bavtrltea  by  its  forward-pointing  siphonal 
collars  and  more  complex  septa;  from  lidcultUs  it  is  distinguished  by  its  simpler, 
goniatitic  septa. 

Rhdhihmrdx  is  known  only  from  the  Upper  Triassic.  In  the  Alpine  province  it 
occurs  only  in  the  Noric  stag(»,  and  the  beds  of  Plumas  County,  Cal.,  where  it  has 
been  found,  belong  here  also. 

Rhahih>crriiH  Sueai^l  IJauer  is  the  only  European  species  of  this  genus,  and 
R,  RuHHiMl  Hyatt  is  the  only  other  representative  known. 

BHABD0CEBA8  BTT88ELLI  HyaU. 
PI.  XLVII,  figs.  13-15;  PI.  LVI,  fijr.  26. 
1892.   Rhahi\ocern»  RumlW,  A.  Hyatt,  Bull.  Geol.  Soc.  America,  vol.  3,  p.  398. 

Shell  straight,  slender,  increasing  verv  slowly  in  size;  cross  section  oval,  with 
the  venter  more  sharply  rounded  than  the  dorsum.  Surface  ornamented  with  cross 
ribs  that  run  entirely  around  the  shell,  with  gentle  backward  bend  on  the  dorsum 
and  the  venter.     The  ribs  are  not  prominent  and  are  narrower  than  the  interspaces. 

Septa  goniatitic,  with  long  rounded  saddles  and  linguiform  lobes.  The  ventral 
lobe  is  divided  by  a  long  saddle  into  two  slender  branches;  there  are  two  tongue- 
shaped  laterals  and  a  smaller  undivided  dorsal  lobe. 

This  species  resembles  RJiahdoceraH  SueH}<!  Hauer  as  described  by  Mojsisovics,'* 
but  ditfers  from  the  Alpine  species  in  having  the  cross  section  more  oval,  the  ribs 
not  so  strong,  and  the  lobes  and  saddles  longer  at  the  same  size. 

Horizon  and  lor(d!ty, — In  the  Upper  Triassic,  Noric  horizon,  in  the  shales 
above  the  Hosselkus  limestone,  in  the  calcareous  beds  immediatelv  above  the 
Pseudomonotis  shales.  It  was  associated  with  Pf<eHdo)nonot!«  t^nbdradaris  Gabb, 
Ilaloritf's  inntricamifi  Hyatt,  and  Atractl.tex  sp.  indet.,  along  with  many  pelecypods. 

J.  P.  Smith  also  found  it  in  the  Pseudomonotis  beds  of  Muttleberry  Canyon, 
West  Humboldt  Range,  8  miles  southeast  of  I^ovelock,  Nev.,  associated  with 
P8ewloinou(>tif<  ,suhcircidarf\s  Gabb,  Arce^tes  Andersoni  Hyatt  and  Smith,  Placltes 
humholdtenifiifi  Hyatt  and  Smith,  Ilaloritix  conf.  ainenamua  H3'att,  Myophoria  sp. 
indet.,  and  other  species  not  identified. 

"(VpluilopotiLii  dor  Hullstiitter  Kulko:  Abhandl.  K.-k.  geol.  Kelehsanstalt,  Wien.  vol.  6,  pt.  l,  p.  671,  PI.  CXXXIII, 
figs,  10-17. 
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BELEMNOIDEA. 

Family  BELEMNITID^. 

1861.  AtradUeSf  Guembel,  Greognostische  Beschreibung  des  Bayrischen  Alpengebii^ges,  p.  475. 

1871.  Avdacoceras  (pars),  Mojsisovics,  Ueber  das  Belemnitiden-Gescblecht  Aulacoceras:  Jahrb.  R.-k. 

geol.  Reicbsanstalt,  p.  41. 
1880.  Aulacoceras    (pars),  Branco,  Beobachtungen  an  Aulacoceras:  Zeitschr.  Deutsch.  geol.  Gesell., 

p.  401. 
1882.  Atractitesy  Mojsisovics,  Cephalopoden  der    Mediterranen  Triasprovinz:  Abhandl.   K.-k.  geol. 

Reichsanstalt,  Wien,  vol.  10,  p.  299. 
1887.  AtractUeSy  von  Uauer,  F.,  Cephalopoden  des  Bosnischen  Muschelkalkes:  Denkschr.  K.  Akad. 

Wiss.,  Wien,  54,  vol.  p.  3. 
1896.  AtractiieSf  Toula,  F.,  Eine  Mnschelkalkfauna  am  Golfe  von  Ismid  in  Kleinasien:  Beitr.  Pal. 

und  Geol.  Oesterreich-Ungarns  und  des  Oriente,  vol.  10,  pt.  4,  p.  185. 
1902.  AtractiteSj  Mojsisovics,  Das  (iebii^ge  um  Hallstatt,  Supplement-Heft,  p.  192. 

The  genus  Atra^tites^  as  restricted  by  Mojsisovics,  comprises  belemnoid  forms 
with  long  phragmocone  and  short  guard.  The  phragmocone  is  chambered,  long 
and  slender,  has  simple  concave  septa,  marginal  siphuncle,  backward-pointing 
siphonal  collars,  and  a  calcareous  protoconch.  The  guard  is  the  calcareous  sheath 
that  surrounds  the  phragmocone;  in  the  lieleinnites  it  makes  up  the  greater  part 
of  the  shell,  but  in  Atractites  it  is  little  longer  than  the  chambered  part,  and 
has  neither  ridges  nor  furrows. 

The  phragmocone  is  homologous  with  the  shell  of  Bactrite^^  from  which  it 
probably  descended.  The  guard,  or  ostracum,  has  no  homology  in  any  part  of 
the  shell  of  Bactrites^  but  is  a  coenogenetic  chai-acter  w^hich  reached  its  full 
development  in  the  internal  shell  of  Belinnnites^  and  of  which  the  pen  of  the 
squid  is  the  sole  remnant. 

In  AtraotUes  we  see  the  beginning  of  this  character,  for  at  least  in  some 
species  the  shell  was  several  centimeters  long  before  the  guard  began  to  be 
developed.  It  began  as  a  thickening  of  the  calcareous  deposit  around  the  lower 
end  of  the  phragmocone  and  gradually  enveloped  the  whole,  until  nothing  could 
be  seen  on  the  outside  but  the  prismatic  secondary  shell.  This  change  probably 
took  place  when  the  chambered  shell  was  enveloped  by  the  mantle,  and  ceased 
to  be  the  habitation  of  the  animal  when    it  passed  from  adolescence  to  maturity. 

Atractites  is  most  common  in  the  Triassic,  Muschelkalk  and  Upper  Triassic, 
but  is  also  found  in  the  Lower  Jurassic,  where  it  has  usually  been  described 
as  (h'thoceras.  The  species  described  below  is  the  only  one  published  from 
America,  but  there  are  several  undescribed  species  in  the  Middle  and  Upper 
Triassic. 
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ATBACTITE8  PHILIPPII  HyaU  and  Smith,  ip.  nov. 
PI.  XLVIII,  figs.  1-3. 

Form  long,  slender,  conical,  with  cylindrical  cross  section.  Angle  of  increase 
very  small.  Phragmocone  long  and  slender,  with  chamber  walls  set  close 
together,  marginal  siphuncle,  backward-pointing  siphonal  collars,  short  siphonal 
lobe,  and  calcareous  protoconch.  Guard  thick  and  massive,  not  extending  far 
beyond  the  small  end  of  the  chambered  internal  shell,  and  not  enlarged  below 
the  end,  as  is  usual Iv  the  case  with  Atmctltei<, 

The  guard  was  not  developed  until  the  chambered  shell  was  several  centi- 
meters long,  for  specimens  of  this  size  were  found  without  any  trace  of  the 
ostracum. 

Horizon  and  locality. — Common  in  the  upper  part  of  the  zone  of  Tropiten 
suhhullatn.^^  Upper  Triassic,  Shasta  County,  Cal.,  on  the  divide  between  Squaw 
Creek  and  Pit  Kiver,  8  miles  east  of  Madison's  much;  also  in  the  siime  horizon, 
on  Bear  Mountain,  about  2()  miles  northeast  of  Redding,  in  the  same  association. 

The  specific  name  is  given  in  honor  of  Dr.  E.  Philippi. 

NAUTILOIDEA. 

1902.  Prochf(l(m(U(tihi!<,  E.  von  Mojsisovii'H,  Cephalopoden  iler  Ilallstiitter  Kalke,  SuppIement-IIeft, 
p.  207. 

Tf/pe. — Ac/ Kt!lu>i  Orle^'<haclt  1  Moj siso vies. 

Form  involute,  with  high,  rounded  whorls,  nearly  smooth  shell,  narrow 
uml)ilicus,  and  nearly  central  siphuncle.  The  septa  are  divided  into  numerous 
lobes  and  saddles.  The  broad  ventral  saddle  is  divided  by  a  shallow  fumiel-shaped 
lobe;  there  is  also  a  broad  and  deep  lateral  lobe.  The  internal  part  of  the  septum 
shows  no  lobes  nor  saddles.  The  young  stages  are  like  the  Carboniferous  genus 
(^olocrfits  {yaufi/ffs  (jlohatu^s  Meek  and  Worthen),  and  the  transition  from  the 
Paleozoic  to  the  Trijussic  type  of  septa  is  very  gradual.  Mojsisovics ^'  formerly 
assigned  Xautilus  trladicus  to  his  genus  CJydonaatUm^  from  which,  however,  it 
may  be  distinguished  by  having  one  less  lateral  lobe,  a  rounded  instead  of  angular 
whorl,  and  the  shape  of  the  inner  volutions.  The  writers  are  very  doubtful  if 
Procli/donautilus  tr!adicm<  belongs  to  the  same  group  with   (^lydonautilus, 

«i  ('(.'phaloiKxien  der  Mediterranen  Triusprovin/:  Abhainll.  K.-k.  gcol.  Keichsanslalt,  Wien,  vol.  10.  p.  281. 
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FSOCLTDOHAUTILUS  TBIADIOUS  MojtiioyiM. 
PI.  XLIX,  fig8.  1-3;  PL  L.,  figs.  1-17. 

1873.  Nautilus  triadicfis,  E.  von  Mojsisovicfii,  Cephalopoden  der  Hallst.ltter  Kalke:  Abhandl.  K.-k. 

jreol.  Keichsanstalt,  Wien,  vol.  6,  pt.  1,  p.  27,  PI.  XIV,  figs.  1-t. 
1882.  Clytlonfud'dm  triudinm^   E.    von   Mojpitfovics,   Cephalop(Klen  der  Mediterranen  Triasprovinz: 

Abhandl.  K.-k.  geol.  Reichsanstalt,  Wien,  vol.  10,  p.  281. 
1902.  ProdifdonaiUUui*  triad  icon  J  E.  von  MoJ8iHOvic8,  Das  Gebirge  uni  Hallstatt,  Abtheil  I,  Suppleiuent- 

Heft,  p.  209. 

Involute,  .somewhat  compressed  laterally,  high  whorled,  with  broadly  rounded 
flanks  and  venter  without  any  angle  on  either.  Umbilicus  completeh'  closed; 
broadly  rounded  umbilical  shoulders.  The  whorl  is  slightly  broader  than  it  is 
high,  the  greatest  breadth  l>eing  even  with  the  projection  of  the  top  of  the  inner 
whorl.  The  height  of  the  whorl  is  two-thirds  of  the  total  diameter.  The  siphun- 
de  lies  a  little  l>elow  the  center.  The  surface  is  smooth,  having  no  ornamenta- 
tion except  the  exceedingly  fine  radial  stria*  of  growth,  which  bend  backward  on 
the  venter,  forming  a  broad  hyponomic  smus. 

The  septa  are  sinuous,  showing  both  lobes  and  saddles;  the  broad  and  deep 
ventral  saddle  is  divided  bv  a  narrow  and  shallow  abdominal  lobe:  the  lateral 
lobe  is  long  and  rather  broad;  on  the  umbilicus  there  is  a  second  lateral  lol)e, 
shallow  and  broad.     There  is  no  internal  lobe. 

Relative  dimensiom^  of  the  adult  shell. 

Diameter 1 .  00 

Height  of  last  whorl 66 

Height  of  last  whorl  from  preceding 46 

Width  of  last  whorl .70 

Involution 20 

Width  of  umbilicus 00 

The  largest  specimen  found  had  a  diameter  of  97  mm.;  the  average  size  of 
mature  specimens  was  about  70  mm.  In  the  youngest  stages  there  is  no  lobe  nor 
saddle,  the  septum  being  straight,  and  the  shape  is  globose;  at  this  stage  the  shell 
corresponds  to  the  Carboniferous  genus  Colocera^  Hyatt  {Nautllm  glohatm  Meek 
and  Worthen).  At  the  diameter  of  7  mm.  the  ventral  lobe  Ijegins  to  develop,  and 
at  10  mm.  the  lateral  lobes  and  saddles  are  visible;  at  this  stage  the  whorl  ceases 
to  be  globose  and  becomes  higher.  At  25  mm.  the  shell  has  all  the  characters 
of  maturity,  and  from  then  forward  changes  only  in  size.  In  the  ontogeny  of 
this  species  we  are  able  to  connect  a  highly  specialized  Mesozoic  group  with  the 
Paleozoic  radicle. 

Horizon  and  locality. — Upper  Triassic,  zone  of  Troplten  suhhuUatus.,  Shasta 
County,  Cal.,  on  the  divide  betw^een  Squaw^  Creek  and  Pit  River,  3  miles  east  of 
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Madison's  ranch   and  one-half  mile  north  of  the  trail  to   Brock's  ranch.     This  is 
one  of  the  commonest  cephalopods  in  these  beds. 

OfoiiiiH  COf^JMOIN^AXJTILXTS  Kyatt  and  Smith,  «en.   nov. 

Tijpe. —  Cos)i}on(tut!lm  Dlllet'i  Hyatt  and  Smith. 

Form  invohite,  high  whorled,  laterally  compressed,  with  narrow  flattened 
venter  and  distinct  abdominal  shoulders.  Surface  at  maturity  smooth  with  only 
the  striffi  of  growth.  Septa  ver\'  sinuous,  with  broad  rounded  ventral  lobe,  long 
principal  lateral,  and  a  shallow  small  lobe  outside  of  the  umbilicus.  The  internal 
septum  has  no  lobe.     Siphuncle' above  the  center. 

In  the  adolescent  stage  this  genus  resembles  Metaax^enuH  (JI,  ('<ic<ifif)/imie 
Hyatt,  Geol.  Survey  Texas,  Second  Ann.  Rept.,  1890,  p.  334,  figs.  80-88).  In  these 
stages  the  whorl  is  broad,  much  lower  than  at  maturity,  with  simple  septa,  and 
a  strong  row  of  tubercles  on  the  angular  abdominal  shoulders.  The  ph3'logeny  of 
this  group  seems  to  be  as  follows: 

TeinnocheUuH-MetacoceraS'  CosnxmautUns,  Clydonantilus  Mojsisovics  is  evidently 
a  descendant  of  this  genus,  for  C.  Quenntedti  Mojsisovics^  in  its  youth  goes  through 
a  stage  exactly-  like  CoHitumautUm.  This  genus  is  distinguished  from  its  descendant 
in  lacking  one  pair  of  lateral  lobes  and  in  the  primitive  character  of  its  young, 
the  simplicit}^  of  the  septa,  and  the  strong  marginal  tubercles. 

Cosmonaut!  I  us  is  known  only  in  the  Triassic,  being  represented  in  California  by 
several  new  s[)ecies.  Clydonantilus  hiangularis  Mojsisovics,  of  the  Upper  Triassic 
of  the  Himalayas  in  India,  appears  to  belong  to  this  genus,  as  may  also  some  of  the 
European  species  assigned  by  Mojsisovics  to  Clydoiuiutilua, 

COBMOKAUnLUS  DULEBI  Hyatt  and  Smith,  ip.  nov. 
PL  LI,  fig.  1;  PI.  LII,  fig.  1;  PI.  LIII,  figs.  1  and  2;  PL  LIV,  figs.  1-4;  PL  LV,  figs.  1-11. 

Form  involute,  high  whorled,  somewhat  compressed  laterally,  deeply  embracing, 
and  deeph'  indented  by  the  inner  volutions.  Greatest  })readth  of  the  whorl  at  a  point 
even  with  the  projection  of  the  inner  volution.  The  height  of  the  whorl  is  two-thirds 
of  the  totiil  diameter  of  the  shell,  the  width  is  six-sevenths  of  the  height,  and  the 
indentation  b}'  the  inner  volution  is  less  than  one-third  of  the  height.  The  whorl  is 
broadly  convex,  and  slopes  up  from  the  widest  point  to  the  abruptly  rounded  alxlorai- 
nal  shoulders;  the  venter  is  flattened  and  its  width  between  the  shoulders  is  less  than 
one-third  of  the  greatest  breadth  of  the  whorl.  The  siphuncle  is  above  the  center 
of  the  chamber. 

The  septa  are  sinuous,  divided  externally  into  complex  lobes  and  saddles.  The 
long  ventral  saddle  is  divided  by  a  broad  U-shaped  ventral  lobe,  forming  two  very 

"  CophaloiKxleu  dcr  UtillsUitter  Kulke  Abhaiid).  K.-k.  geol.  Reich.saiistalt,  Wien,  vol.  6,  pt.  1,  p.  2"J,  PI.  IX,  ligs. 
1  ami  3. 
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MMiTuw  (on|{(to^filui|H«(l  NuddloH  on  tlio  alxlominal  Bboiilders;  there  is  a  deep  aud  broad 
prtnrliml  liitomi  IoIh\  with  ruuiidod  oxtromity,  and  a  small  shallow  lateral  on  the 
(uuhllinil  hU\\h\  Tho  iiitornal  soptum  has  no  lobe  nor  saddles.  The  surface  of  the 
iA\M  U  whUHith  lit  hmturlty«  Imviny  only  tine  cross  striiv  of  growth. 

In  youth«  \ip  to  tluMlianiotor  of  8  nun.,  the  whorl  is  subglobose  and  perfectly 
wnuHithi  with  stntpio  stnd^rht  soptn.  At  this  sixo  the  abdominal  shoulders  begin  to 
din'i^lo|K  k\\\\\  vory  mhmj  faint  tnluMvUv*  In^gin  to  apix^ar  on  the  shoulders:  this  sculp- 
ture iiipi\ily  yfiHnv?4  Ntix)n^«  until  thi^  shaixs  sculpture,  and  septa  are  very  like  those 
of  ,V»^»»Hs\#H»>j  Uyatt»  Uut  by  the  time  a  diameter  of  12  mm.  is  reached  the  septa 
^h^H^vly  ?*h\^N  the  sinuous  loUvs  Hud  saddles  characteristic  of  the  mature  form,  except 
that  thev  aiv  not  ^\u\miplex*  We  thustind  .l/f/af»#vnw  characters  and  those  belong- 
U\^'  t\*  i  \\\^Hs^,i^fi.\s  ^Hvurrinjij  sinmltamnnisly  in  the  same  individuaU  which  ma\- 
uu>an  either  that  the  INiUHmMc  eliarncters  aiv  rx^tanUxl  in  the  development  or  that  the 
XUvm^nmc  \  iM^metei  ivtiv^x  j^iv  unduly  aiwlemt^nl  in  their  apiH^niiK^e. 

At  Oh^  vliauH^tev  v^f  ^^  uuu.  the  lulH^rcK>s  Uvimie  ol^cs^4ele  and  the  shoulders 
Ivvt^^  the^v  a^vjj^iUniXv  The  sIh^H  is  then  enterinjr  on  maturity «  and  fn>m  this  time 
vvnw?^ul  vUvv  m^  cl^i^njiiv  in  any  *\s^%^ntial  characters^  the  whi^rls  UxxMuin^  pn>p^>rtiiHi- 
atl>  hi^he\  auxi  wu^v  \\Mnprxvs5fi^\l  latemlh\  Ihu  ivlHinii^  their  i^^oentl  chairactersw 
J .  r  S^^uti^  !vi^v  tV\uui  a  s|\vinHHt  of  ^^n.^  nuu.  diauhMer  that  a^rrwd  in  all  et^s^eotials 
>«^^th  Ihs^^^  x^t  aKn.t  UV  mn^ 

iXs^^'^^iXv  \\^v  V  v*^  ^V  vrxNi^-^  S'*<>fc^\^t  S;i»^  v>wk  aivl  l*ti  Riv^r*  ^  miles  tMLst  of 
\lv%\i>\>^V  t^^N '^  Aisi  >stNi^  iiAif  te,i5^^  t^vrth  v^t  the  tmil  to  l^vkV  miK*ii«  Thi>  scwcw^ 
Vv  ^yi  v,^  xNV,  ,^Nv^  AN  ^'^•»«\«^«/M.A.*'^..x  •v-.^f  -..x^  H;i  ^  s!K^  u^-v>ei2aoa.  J.  P.  Smith 
aW  ^vW^    ^i  ^t^  5Sr  sfc^tt!^  i\>;rij\^e;  *t   lVrru|^v<t"e«;ii  ^v\>tK«:m\vc  Hai..  »rtr  S;«3ftv 
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The  primitive  sliape  and  septa  strongly  resemble  the  Paleozoic  and  early  Meso- 
zoic  FiKrrdiceniH  Hyatt,  througli  which  group  it  has  probably  descended  from 
TeninocheUuH,  Most  of  the  species  assigned  by  Hyatt  to  Mojsvaroceras  have  been 
described  under  the  name  of  Tentnochellus^  but  this  genus  will  have  to  be  restricted 
to  the  less  specialized  Paleozoic  members  of  the  group. 

As  thus  defined,  Mojan^arocenu  is  known  only  in  the  Triassic.  In  America  the 
species  described  below  is  the  onh'  certain  representative,  but  there  are  some  forms 
in  the  Middle  Triassic  that  maj^  belong  here. 

M0J8VAB0CESA8  TURNEBI  HyaU  and  Smith,  sp.  nov. 

PI.  XLVIII,  figs.  6-11. 

Evolute,  whorls  subquadratic,  low  and  broad,  with  flanks  narrowing  slightly  to 
the  abruptly  rounded  abdominal  shoulders.  Whorls  rather  deeply  indented  b}'  the 
inner  volutions.  Surface  nearly  smooth,  but  ornamented  with  weak  tubercles  on 
the  flanks  and  on  the  abdominal  shoulders.  The  umbilicus  is  deep  and  wide,  the 
inner  walls  being  very  steep. 

The  dimensions  of  the  type  specimen  are  as  follows: 

mm. 

Diameter 90 

Height  of  last  whorl 40 

Height  of  last  whorl  from  the  preceding 30 

Width  of  last  whorl 60 

Involution 10 

Width  of  umbilicus 25 

The  septa  are  slightly  sinuous,  with  a  broad,  shallow  ventral  lobe,  and  a  similar 
lateral,  and  a  funnel-bhaped  dorsal  or  annular  lobe.  The  siphunde  is  below^  the 
center  of  the  whorl. 

Horizon  and  locality. — Two  specimens  were  found  by  J.  P.  Smith  in  the  Upper 
Triassic,  zone  of  Tropites  ftuhbullufus^  of  Shasta  County,  Cal.,  on  the  divide  between 
Scjuaw  Creek  and  Pit  River,  about  3  miles  east  of  Madison's  ranch  and  one-half 
mile  north  of  the  trail  to  Brock's  ranch.  The  specific  name  is  given  in  honor  of 
Mr.  H.  W.  Turner. 

G-enuH  ORTHOCKRAB  I3reyn. 

Shell  stniight  or  nearly  so,  tapering;  siphimcle  median  or  submedian,  never 
marginal.  Septa  convex  toward  the  apex,  stmight  in  cross  section.  This  is  the 
simplest  and  commonest  member  of  the  Orthocemtidse;  as  thus  defined  the  genus 
ranges  from  the  lower  Silurian  to  the  Upper  Triassic,  with  very  little  change. 
Species  arc  distinguished  by  the  angle  of  growth,  the  surface  ornamentation,  dis- 
tiince  apart  of  the  septa,  position  and  size  of  the  siphuncle.     But  these  differences 
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arc  HO  Hlight  that  it  in  extremely  unsatisfactory  to  attempt  to  separate  most  species 
of  this  group.  And  it  is  still  more  unsatisfactory  to  try  to  identify  or  compare 
species  supposed  to  be  identical,  but  occurring  at  different  localities  and  in  different 
asso(;iation. 

In  America  it  has  l>een  found  sparingly  in  the  Lower  Triassic,  but  it  is  very 
conmion  in  the  Middle  Triassic  of  Nevada,  and  occurs  occasionally  m  the  Upper 
Triassic  of  California. 

0STH0CEKA8  8HA8TBH8B  Hyatt  and  Smiih,  ip.  nov. 
PI.  XLVIII,  figs.  4  and  5. 

Shell  small,  slender,  angle  of  increase  about  six  degrees.  Cross  section 
circular;  siphuncle  median.  Surface  smooth.  Septa  close  together,  distant  about 
one- half  of  the  diameter  of  the  shell. 

This  Hiwcies  resembles  OrtkoceraH  Blakei  Gabb,  from  the  Middle  Triassic  of 
the  Humboldt  Itange,  Nevada,  but  differs  from  that  species  in  its  smaller  angle 
of  iiuTcase  and  its  rather  more  distant  septa. 

llorhon  and  locality.  —X  few  specimens  were  found  by  J.  P.  Smith  in  the 
Upper  Triassic,  zone  of  TroplteH  Huhhidlatm^  of  Shasta  County,  Cal.,  on  the  divide 
iK^tween  Sijuaw  Creek  and  Pit  River,  about  3  miles  east  of  Madison's  ranch, 
and  one-half  mile  north  of  the  trail  to  Brock's  ranch.  It  was  in  the  same  beds 
with  Troplte^  HuhhallatuH^  DlHcotrnplit^H  Handling ennln^  Sagenltes  Ilerbichl^  Halobia 
'Huperha^  and  many  other  species  characteristic  of  this  horizon. 
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PBOCLTDOHAimLVS  TBIADICXrS  Mojsisoviot. 
PI.  XLIX,  figs.  1-3;  PI.  L.,  figs.  1-17. 

1873.  Nautilus  triadicuSy  E.  von  Mojsisovics,  Cephalopoden  der  Hallst.'itter  Kaike:  Abhandl.  K.-k. 

geol.  Reichsanstalt,  Wien,  vol.  6,  pt.  1,  p.  27,  PI.  XIV,  figs.  1-4. 
1882.  Chjdonautilm  triadiciMy   E.    von   Mojsisoviea,   Cepha]o[XKlen  der  Mediterranen  Triasprovinz: 

Abhandl.  K.-k.  geol.  Reichsanstalt,  Wien,  vol.  10,  p.  281. 
1902.  ProchjdonmUilaa  triadiciiSj  E.  von  Mojsisoviea,  Das  Gebirge  uni  Hallstatt,  Abtheil  I,  Supplenjent- 

Heft,  p.  209. 

Involute,  somewhat  compressed  lateralh%  high  whorled,  with  broadly  rounded 
flanks  and  venter  without  any  angle  on  either.  Umbilicus  completely  closed; 
broadly  rounded  umbilical  shoulders.  The  whorl  is  slightly  broader  than  it  is 
high,  the  greatest  breadth  being  even  with  the  projection  of  the  top  of  the  inner 
whorl.  The  height  of  the  whorl  is  two-thirds  of  the  total  diameter.  The  siphun- 
cle  lies  a  little  below  the  center.  The  surface  is  smooth,  having  no  ornamenta- 
tion except  the  exceedingly  tine  radial  strife  of  growth,  which  bend  backward  on 
the  venter,  forming  a  broad  hyponomic  smus. 

The  septa  are  sinuous,  showing  both  lobes  and  saddles;  the  broad  and  deep 
ventral  saddle  is  divided  by  a  narrow  and  shallow  abdominal  lobe;  the  lateral 
lobe  is  long  and  rather  broad;  on  the  umbilicus  there  is  a  second  latei*al  lobe, 
shallow  and  broad.     There  is  no  internal  lobe. 

Relative  dimensions  of  the  adult  shell. 

Diameter 1 .  00 

Height  of  last  whorl 66 

Height  of  last  whorl  from  preceding 46 

Width  of  last  whorl .70 

Involution 20 

Width  of  umbilicus 00 

The  largest  specimen  found  had  a  diameter  of  97  nnn.;  the  average  size  of 
mature  specimens  was  about  70  mm.  In  the  youngest  stages  there  is  no  lobe  nor 
saddle,  the  septum  being  straight,  and  the  shape  is  globose;  at  this  stage  the  shell 
corresponds  to  the  Carboniferous  genus  Colocera^  H\'att  {Nautilm  (jlohatm  Meek 
and  Worthen).  At  the  diameter  of  7  mm.  the  ventral  lobe  begins  to  develop,  and 
at  10  mm.  the  lateral  lobes  and  saddles  are  visible;  at  this  stage  the  whorl  ceases 
to  be  globose  and  becomes  higher.  At  25  mm.  the  shell  has  all  the  characters 
of  maturity,  and  from  then  forward  changes  only  in  size.  In  the  ontogeny  of 
this  species  we  are  able  to  connect  a  highly  specialized  Mesozoic  group  with  the 
Paleozoic  radicle. 

Horizon  and  locality. — Upper  Triassic,  zone  of  Tr(fjn'tei<  suhhullatus^  Shasta 
County,  Cal.,  on  the  divide  between  Squaw  Creek  and  Pit  River,  8  miles  east  of 
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Madison's  ranch  and  one-half  mile  north  of  the  trail  to   Brock's  ranch.     This  is 
one  of  the  commonest  cephalopods  in  these  beds. 

OonuH   COSMONAUTILTJS  Kyatt  and  SmiUi,  t^eii.   iiov. 

Type, —  CosnumautlUis  DUUfvl  Hyatt  and  Smith. 

Form  involute,  high  whorled,  laterally  compressed,  with  narrow  flattened 
venter  and  distinct  abdominal  shoulders.  Surface  at  maturity  smooth  with  only 
the  stria>  of  growth.  Septa  very  sinuous,  with  broad  rounded  ventral  lobe,  long 
principal  lateral,  and  a  shallow  small  lobe  outside  of  the  umbilicus.  The  internal 
septum  has  no  lobe.     Siphuncle' above  the  center. 

In  the  adolescent  stage  this  genus  resembles  Metacoeer((.s  {M.  cdiuttifot'vie 
Hyatt,  Geol.  Survey  Texas,  Second  Ann.  Rept..  1890,  p.  334,  figs.  30-33).  In  these 
stages  the  whorl  is  broad,  much  lower  than  at  maturit}^  with  simple  septa,  and 
a  strong  row  of  tubercles  on  the  angular  abdominal  shoulders.  The  phylogeny  of 
this  group  seems  to  be  as  follows: 

TonnocheUus-Mctacoceras-  Cosmonautllu^,  ClydonwitihuH  Mojsisovics  is  evidently 
a  descendant  of  this  genus,  for  C.  Quenstedtl  Mojsisovics  **  in  its  vouth  goes  through 
a  stage  exactly  like  CositwnmitUuH,  This  genus  is  distinguished  from  its  descendant 
in  lacking  one  pair  of  lateral  lobes  and  in  the  primitive  character  of  its  young, 
the  simplicit}'  of  the  septa,  and  the  strong  marginal  tubercles. 

Cosmonaut!/ ffs  is  known  only  in  the  Triassic,  being  represented  in  California  by 
several  new  species.  Clydonautilus  biangularis  Mojsisovics,  of  the  Upper  Triassic 
of  the  Himalayas  in  India,  appears  to  belong  to  this  genus,  as  may  also  some  of  the 
European  species  assigned  by  Mojsisovics  to  Clydonautilm. 

COSMOHAUnLUS  DILLEBI  Hyatt  and  Smith,  ip.  nov. 
PI.  LI,  fig.  1;  PI.  LII.  fig.  1;  PI.  LIII,  figs.  1  and  2;  PI.  LIV,  figs.  1-4;  PI.  LV,  figs.  1-11. 

Form  involute,  high  whorled,  somewhat  compressed  laterally,  deeply  embracing, 
and  deeply  indented  by  the  inner  volutions.  Greatest  })readth  of  the  whorl  at  a  point 
even  with  the  projection  of  the  inner  volution.  The  height  of  the  whorl  is  two-thirds 
of  the  totiil  diameter  of  the  shell,  the  width  is  six-sevenths  of  the  height,  and  the 
indentation  ])y  the  inner  volution  is  less  than  one-third  of  the  height.  The  whorl  is 
broadly  convex,  and  slopes  up  from  the  widest  point  to  the  abruptly  rounded  abdomi- 
nal shoulders;  tlie  venter  is  flattened  and  its  width  l)etween  the  shoulders  is  less  than 
one-third  of  the  greatest  breadth  of  the  whorl.  The  siphuncle  is  above  the  center 
of  the  chamber. 

The  septa  are  sinuous,  divided  externally  into  complex  lobes  and  saddles.  The 
long  vcntnd  saddle  is  divided  by  a  broad  U-shaped  ventral  lobe,  forming  two  very 


'iCti)hal(»i)0<leii  dcr  Hallatatter  Kulke    AbhaiKll.  K.-k.  geol.  ReichsausUilt,  Wieii,  vol.  6,  pt.  1,  p.  2*2,  PI.  IX,  li^s. 
1  and  3. 
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narrow  tongue-8haped  saddles  on  the  abdominal  shoulders;  there  is  a  deep  and  broad 
principal  lateral  lobe,  with  rounded  extremity,  and  a  small  shallow  lateral  on  the 
umbilical  slope.  The  internal  septum  has  no  lobe  nor  saddles.  The  surface  of  the 
shell  is  smooth  at  maturity,  having  only  fine  cross  striae  of  growth. 

In  youth,  up  to  the  diameter  of  8  mm.,  the  whorl  is  subglobose  and  perfectly 
smooth,  with  simple  straight  septa.  At  this  size  the  abdominal  shoulders  begin  to 
develop,  and  very  soon  faint  tubercles  begin  to  appear  on  the  shoulders;  this  sculp- 
ture rapidly  grows  strong,  until  the  shape,  sculpture,  and  septa  are  very  like  those 
of  Metacoccras  Hyatt.  But  b}'  the  time  a  diameter  of  12  mm.  is  reached  the  septa 
already  show  the  sinuous  lobes  and  saddles  characteristic  of  the  mature  form,  except 
that  they  are  not  so  complex.  We  thus  find  Metacoceras  characters  and  those  belong- 
ing to  CosjiKmautllas  occurring  simultaneously  in  the  same  individual,  which  ma}' 
mean  either  that  the  Paleozoic  characters  are  retarded  in  the  development  or  that  the 
Mesozoic  characteristics  arc  unduly  accelerated  in  their  appearance. 

At  the  diameter  of  35  mm.  the  tubercles  become  obsolete  and  the  shoulders 
lose  their  angularity.  The  shell  is  then  entering  on  maturity,  and  from  this  time 
onward  does  not  change  in  any  essential  characters,  the  whorls  becoming  proportion- 
ally higher  and  more  compressed  laterally,  but  retaining  their  general  characters. 
J.  P.  Smith  has  found  a  specimen  of  280  nun.  diameter  that  agreed  in  all  essentials 
with  those  of  about  1(X)  mm. 

Horizon  and  locality. — Upper  Triassic,  zone  of  Tropitei<  mihlndlatu^.,  Shasta 
County,  Cal.,  on  the  divide  between  Squaw  Creek  and  Pit  River,  3  miles  east  of 
Madison's  ranch  and  one-half  mile  north  of  the  trail  to  Brock's  ranch.  This  species 
is  not  so  common  as  Prod ydo7ia}(t!lu^  triad !cui<^  but  is  not  uncommon.  J.  P.  Smith 
also  found  it  in  the  same  horizon  at  Terrup-chetta  (Cottonwood  Flat),  near  Si^uaw 
Creek,  about  6  miles  north  of  the  first  locality.  The  specific  name  is  given  in  honor 
of  Mr.  J.  S.  Diller. 

GeritiH    IVrO.TSV^^KOCJWRAS    Hyatt. 

1883.  MqjsrnrocerdH^  Hyatt,  Genera  of  Fossil  Cephalopods:  Proi\  Boston  Soc.  Nat.  Hist.,  vol.  22,  p.  269. 
1882.   TemnocheUuH,  Mojainoviits,  Cephalo[KKlen  der  Mediterranen  Triasprovinz:  Abhandl.  K.-k.  geol. 

Reichsanstalt,  Wien,  vol.  10,  p.  226. 
(Not  1844.  Teinnocheiluft,  McCoy,  Synopsis  of  the  Characters  of  the  Carboniferous  Limestone  Fossils  of 
Ireland,  p.  20.) 

Tj/j}e. — lemnocheilux  yeumat/ri  Mojsisovics,  Cephalopoden  der  Mediterranen 
Triaaprovinz,  p.  267,  PI.  LXXXVIII,  figs.  1  and  2. 

Form  evolute,  with  low,  broad  quadrangular,  little  embracing  whorls;  wide, 
deep  umbilicus;  and  two  rows  of  lateral  tubercles,  one  on  the  umbilical  and  one  on 
the  abdominal  shoulders.  The  septa  show  broad,  shallow  venti'al  and  lateral  lobes, 
and  a  funnel-shaped  dorsal  or  annular  lobe. 
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The  primitive  shape  and  septa  strongly  resemble  the  Paleozoic  and  early  Meso- 
zoic  Foordlcerai^  Hyatt,  through  which  group  it  ha8  probably  descended  from 
Teinnocheilm,  Most  of  the  species  assigned  by  Hyatt  to  MoJHvaroceras  have  been 
described  under  the  name  of  Tetunocheihis,  but  this  genus  will  have  to  be  restricted 
to  the  less  specialized  Paleozoic  members  of  the  group. 

As  thus  defined,  Jfq)ftvaroceras  is  known  only  in  the  Triassic.  In  America  the 
species  described  below  is  the  only  certain  representative,  but  there  are  some  forms 
in  the  Middle  Triassic  that  may  belong  here. 

M0J8VAB0CEBA8  TUBHEBI  Hyatt  and  Smith,  ip.  nov. 

PI.  XLVIIl,  tigs.  ^11. 

Evolute,  whorls  subquadratic,  low  and  broad,  with  flanks  narrowing  slightly  to 
the  abruptl}^  rounded  abdominal  shoulders.  Whorls  rather  deeply  indented  by  the 
inner  volutions.  Surface  nearly  smooth,  but  ornamented  with  weak  tubercles  on 
the  flanks  and  on  the  alxlominal  shoulders.  The  umbilicus  is  deep  and  wide,  the 
inner  walls  being  very  steep. 

The  dimensions  of  the  type  specimen  are  as  follows: 

mm. 

Diameter 90 

Height  of  last  whorl 40 

Height  of  last  whorl  from  the  preceding 30 

Width  of  last  whorl 60 

Involution 10 

Width  of  umbilicus 25 

The  septa  are  slightly  sinuous,  with  a  broad,  shallow  ventral  lobe,  and  a  similar 
lateral,  and  a  funnel-shaped  dorsal  or  annular  lobe.  The  siphuncle  is  below  the 
center  of  the  whorl. 

Ilwlzon  and  locality, — Two  specimens  were  found  by  J.  P.  Smith  in  the  Upper 
Triassic,  zone  of  Tropiies  suhhullat^is^  of  Shasta  County,  Cal.,  on  the  divide  between 
Squaw  Creek  and  Pit  River,  about  3  miles  east  of  Madison's  ranch  and  one-half 
mile  nortli  of  the  trail  to  Brock's  ranch.  The  sj)ecitic  name  is  given  in  honor  of 
Mr.  11.  W.  Turner. 

O-enuH  ORTHOCKRAS  Breyn. 

Shell  stitiight  or  nearly  so,  tapering;  siphuncle  median  or  submedian,  never 
marginal.  Septa  convex  toward  the  apex,  straight  in  cross  section.  This  is  the 
simplest  and  commonest  member  of  the  Orthocemtidse;  as  thus  defined  the  genus 
ranges  from  tiie  lower  Sihirian  to  the  Upper  Triassic,  with  very  little  change. 
Species  arc  distinguished  by  the  angle  of  growth,  the  surface  ornamentation,  dis- 
tance apart  of  the  septa,  position  and  size  of  the  siphuncle.     But  these  difl'erences 
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are  ho  Hli^ht  that  it  ih  extremely  uasatinfactorr  to  attempt  to  separate  most  species 
of  thiH  ^oup.  And  it  i.s  still  more  unsatisfactory  to  try  to  identify  or  compare 
Hfiecies  nupposed  to  be  identical,  but  occurring  at  different  localities  and  in  different 
aHS^K;iation. 

In  America  it  has  been  found  sparingly  in  the  Lower  Triassic,  but  it  is  very 
common  in  the  Middle  Triassic  of  Nevada,  and  occurs  occasionally  in  the  Upper 
Triassic  of  California. 

0BTH0CEBA8  8HA8TEVSB  Hyatt  and  Smith,  ip.  nov. 
PI.  XLVIir,  figs.  4  and  5. 

Shell  small,  slender,  angle  of  increase  about  six  degrees.  Cross  section 
circular;  siphuncle  median.  Surface  smooth.  Septa  close  together,  distant  about 
one- half  of  the  diameter  of  the  shell. 

This  M|K*cies  resembles  Orth^eraH  lilakei  Gabb,  from  the  Middle  Triassic  of 
the  Humboldt  Kange,  Nevada,  but  differs  from  that  sf)ecies  in  its  smaller  angle 
of  increase  and  its  rather  more  distant  septa. 

JIorizfNt  and  locality,  —Pl  few  specinums  were  found  by  J.  P.  Smith  in  the 
Upper  Triassic,  zone  of  Tropitet<  xuhhullatuM^  of  Shasta  County,  Cal.,  on  the  divide 
l)etw(»en  S(|uaw  Creek  and  Pit  River,  about  3  miles  east  of  Madison's  ranch, 
and  one-half  mile  north  of  the  tmil  to  Brock's  ranch.  It  was  in  the  same  beds 
with  TropiteM  Hithhvllattia^  DiHcotropltrs  HandlingriwlH^  Safjenites  Herhichi^  Hdlobia 
Huprrha^  and  many  other  species  characteristic  of  this  horizon. 


B  TBLIOGR  j^PH  Y. 

Arthaber,  (4.  VON.     Die  Cephalopcxlen fauna  der  Reiflinger  Kalke:   Beitriige  zur  Paliiontologie  und 
Geologic  Oesterreich-rngams  und  des  Oriente,  Wieu  und  Leipzig,  vol.  10,  1896. 

Das  jiiiigere  Paliiozoicum  aus  der  Araxes-Knge  bei  Djulfa  (Ueber  das  Paliiozoicuni  in  Hot^h- 

armenien   und   Persien,  etc.,  by  F.  Freeh   and  G.  von  Arthaber) :   Beitriige   zur   Paliiontologie 
und  (Jeologie  Oesterreich-Ungams  und  des  Orients,  Wien  und  Leipzig,  vol.  12,  })t.  4,  1900. 

Neue  Funde    in   den  Werfener  Sdiichten   und   ini   Muschelkalke   des   sudlichen   Bakony, 


und   Revision   der  Cephalopodenfauna  des    Muschelkalkes:    Resultate  der   Wissenschaftlichen 

Erforschung  des  Balatonsees,  vol.  1,  pt.  1,  1903. 
Beyrich,   H.    E.     Ueber  einige  Cephalopoden    aus   dem  Muschelkalk  der  Alpen   und   iiber  ver- 

wandte  Arten:  Abhandl.  K.  Akad.  Wias.,  1867. 
BoECKn,  J.     Die  geologischen  Verhiiltnisse  dt»s  siidlichen  Theiles  des  Bakony:   Mittheilungen  aus 

dem  Jahrbuch  der  kon.  ungarischen  geologischen  Anstalt,  Budapest,  vol.  2,  1872. 
Braxco,  W.     Beobachtungen  an  Aulacoceras:  Zeitschr.  Deutsch.  geol.  Gesell.,  1880. 
DiENER,  C.     Cephalopoda  of  the  Muschelkalk:    Himalayan    Fossils,  vol.  2,  pt.  2,  1895:  Mem.  Geol. 

Survey  India,  Pal.  Indica,  ser.  15. 

Triadische    Cephalo[)odenfaunen   der  ostsibirischen  Kiistenprovinz:   M^m.  Com.  g^ol.,  St- 

•  Petersbourg,  vol.  14,  No.  3,  1895. 

Cephalopoda  of  the  lower  Trias:  Himalayan  Fossils,  vol.  2,  pt.  1,  1897:  Mem.  Geol.  Survey 


India,  Pal.  Indica,  ser.  15. 

—  Mittheilung  iiber  einige  Cephalopodensuiten  aus  <ler  Trias  des  sudlichen  Bakony:  Resultate 
der  Wissenschaftlichen  Erforschung  des  Balatonsees,  vol.  1,  pt.  1,  Pal.  Anhang,  1899. 

—  Die    Triadische    Cephalopoden-Fauna    der    Schiechlingshohe    bei    Hallstatt:    Beitriige   zur 


Paliiontologie  und   Geologic  Oesterreich-Ungarns  und  des  Orients,  Wien  und  I^ipzig,    vol.  12, 

1900. 
DiTTMAR,   A.    VON.     Zur  Fauna    der  Hallstiitter- Kalke:  Geognost.-palaeont.   Beitr.,    von    Benecke, 

Schkenbach  und  Waagen,  vol.  1,  1866. 
Frech,  F.     Ueber  Trias- Animoniten  aua  Kaschmir:    Centralblatt  fiir  Min.,  Geol.   und  Pal.,  vol.  3, 

No.  5,  1902. 

Die  Dyas:  Lethtea  Palwozoica,  Bd.  2,  Lieferung  3,  1901,  and  Lieferung  4,  1902. 

Lethiea  Geognostica.     II.  Theil,  Das  Mesozoicum.     Heft  1,  Trias.     Lieferung  1,  Einleitung  des 

Mesozoicum  und  der  Trias,  und  Continentale  Trias.     1903. 

Gabb,  W.  M.     Description  of  the  Triassic  Fossils  of  California  and  the  Adjacent  Territories:  Geol. 
Survey  California,  Palaeontology,  vol.  1,  1864. 

Descriptions  of  some  Secondary  Fossils  from  the  Pacific  States:  Am.  Jour.  Conchol.,  vol.  5, 

1870. 

Griesbach,    C.    L.     Palwontological   Notes  on  the   Lower  Tria.s   of  the  Himalayas:   Records   Geol. 

Survey  India,  vol.  13,  1880. 
Guembel,  W.     (Jeognostiche  Beschreibung   des  Bayrischen  Alpengebirges,  1861. 

211 


212  TRTASSIC    CEPHALOPOD   GENERA   OF   AMERICA. 

Ha  AN,  G.  DB.    Monographise  Ammoniteoram  et  Goniatiteorum  Specimen,  1825. 
Hauer,  F.  von.     Die  Cephalopoda  dee  Salzkammergutes  aus  der  Sammlung  des  Fursten  Mettemich, 
Wien,  1846. 

Ueber  neue  Cephalopoden  aus  dem   Rothen   Marmor  von  Aussee:   Haidinger's  Naturwis- 

senschaftliche  Abhandiungen,  vol.  1,  1847. 

Ueber  neue  Cephalopoden  aus  den  Marmorschichten  von  Hallstatt  und  Aussee:  I^Iaidinger's 

Naturwissenschaftliche  Abhandlungen,  vol.  3,  1849. 

Beitmge  zur  Kenntniss  der  Cephalopoden-Fauna  der  Hallstatter  Schichten:  Denkschr.    K. 

Akad.  Wiss.,  Wien,  vol.  9,  1855. 

Nachtrag  zur  Kenntniss  der  Cephalopoden-Fauna  der  Hallstatter  Schichten:  Sitzungsber.  K. 

Akad.  Wiss.,  Wien,  vol.  41,  1860. 

Cephalopoden  aus  der  Unteren  Trias  der  Alpen:  Sitzungsber.  K.  Akad.  Wiss.,  Wien,  vol.  52, 

1865. 

^    Cephalopoden  des  Bosnischen  Muschelkalkes  von  Han  Bulog  bei  Sarajevo:  Denkschr.  K. 

Akad.  Wiss.,  Wien,  vol.  54,  1887. 

Beitrage  zur  Kenntniss  der  Cephalopoden  aus  der  Trias  von  Bosnien:  Denkschr.  K.  Akad. 

Wise.,  Wien,  vol.  59,  pt.  1,  1892. 

Beitrage  zur  Kenntniss  der  Cephalopoden  aus  der  Trias  von  Bosnien:  Denkschr.  K.  Akad. 


Wiss.,  Wien,  vol.  63,  pt.  2,  1896. 
Haug,  E.    Les  Ammonites  du  Permien  et  du  Trias:  Bull.  Soc.  g^ol.  France,  ser.  3,  tome  22,  1894. 

Etudes  sur  les  Goniatites:  M^m.  Soc.  g^l.  France,  No.  18, 1898. 

HoLZAPFEL,  E.    Die  Cephalopoden  dee  Domanik   im  sudlichen  Timan:  M^m.  Com.  g^ol.,  St.-P4ter8- 

bourg,  vol.  12,  No.  3,  1899. 
Hyatt,  A.     Genera  of  Fossil  Cephalopods:  Proc.  Boston  Soc.  Nat.  Hist.,  vol.  22, 1883. 

Jura  and  Trias  at  Taylorville,  Cal.:  Bull.  Geol.  Soc.  America,  vol.  3,  1892. 

Cephalopoda:  Text-book  of  Palaeontology  by  K.  A.  von  Zittel  (translated  by  C.  R.  Eastman), 

1900. 

Karpinsky,  a.  Ueber  dieAmmoneen  der  Artinsk-Stufe,  und  einige  mitdenselben  verwandte  Carbon- 
ische  Formen.    M^m.  Acad.  imp.  sci.    St. -Petersburg,  s6r.  7,  tome  37,  No.  2,  1889. 

KiTTL,  Ernst.  Die  Cephalopoden  der  oberen  Werfener  Schichten  von  Mud  in  Dalmatien,  sowie  von 
anderen  dalmatinischen,  bosnisch-herzegowinischen  und  alpinen  Lokalitaten:  Abhandl.  K.-k. 
geol.  Reichsanstalt,  Wien,  vol.  20,  pt.  1,  1903. 

KoNiNCK,  L.  G.  de.  Descriptions  of  some  Fossils  from  India,  discovered  by  Dr.  A.  Fleming,  of  Edin- 
burgh: Quart.  Jour.  Geol.  Soc.  London,  vol.  19,  1863. 

Laubb,  G.     Die  Fauna  der  Schichten  von  St.  Cassian:  Denkschr.  K.  Akad.  Wiss.,  Wien,  vol.  30, 1869. 

Ueber  Ammonites  Aon  Miinster  und  dessen  Verwandte:  Sitzungsber.  K.  Akad.  Wiss.,  Wien, 

vol.  59,  1869. 

McCoy,  F.    Synopsis  of  the  Characters  of  the  Carboniferous  Fossils  of  Ireland,  1844. 
Meek,  F.  B.     Palaeontology:  U.  S.  Geol.  Explor.  40th  Par.,  vol.  4,  pt.  1,  1877. 

Mojsisovics,  E.  VON.  Beitrage  zur  Kenntniss  der  Cephalopoden-Fauna  der  Genischen  Gruppe:  Jahrb. 
K.-k.  geol.  Reichsanstalt,  Wien,  1870. 

Ueber  die  Entwicklung  von  Ammoniten  in  der  Carbonischen  Formation  Indiens:  Verhandl. 

K.-k.  geol.  Reichsanstalt,  Wien,  1872. 

Das  Gebirge  um  Hallstatt.     Pt.  1.  Die  MoUusken-Faunen  der  Zlambach   und  Hallstatter 


Schichten:  Abhandl.  K.-k.  geol.  Reichsanstalt,  Wien,  vol.  6,  pt.  1,  1873. 
—    Die  Dolomitriffe  von  Siidtirol  und  Venetien,  Wien,  1878. 


BIBLIOGRAPHY.  213 

M0J8I8OVIC8,  E.  VON.     Vorliiufige   kurze  Uebersicht  der   Ammoniten-Gattungen   der  Meditcrranen 
und  Jiivavischen  Trias:  Verhandl.  K.-k.  geol.  Reichsanstalt,  Wien,  1879. 

(In  Bittner's)  Bericht  iiber  die  geolog.  Aufnahmen  in  Judicarien  und  Val  Sabbia:  Jahrbuch 

K.-k.  geol.  Reichsanstait,  Wien,  1881. 

Die  Cepliaiopoden  der  Mediterranen  Triasprovinz:  Abhandl.  K.-k.  geol.  Reichsanstait,  Wien, 

vol.  10,  1882. 

Arkti«che  Triasfaunen.     Beitriige  zur  Palaontologisohen  Charakteristik  der  Arktisch-Pacifi- 

schen  Triasprovinz:  M<^m.  Acad.  imp.  sci.  St.-Petersbourg,  s^r.  7,  tome  33,  No.  6,  1886. 

Ueber  einige  Japanische  Trias  Fossilien:  Beitriige  zu  Paliiontologie  und  Geologie  Oesterreich- 

Ungams  und  des  Orients,  Wien  und  Liepzig,  vol.  6,  1888. 

Nachweis  der  Zone  der  Tropites  subbullatus  in  den  Hallstatter  Kalken  bei  Hallein:  Verhandl. 

K.-k.  geol.  Reichsanstait,  Wien,  1889. 

Das  Gebirge  um  Hallstatt.     Pt.  1.     Die  Cephalopoden  der  Hallstatter  Kalke:  Abhandl.  K.-k. 

geol.  Reichsanstait,  Wien,  vol.  6,  pt.  2,  1893. 

Beitrage  zur  Kenntniss  der  obertriadischen  Cephalopoden-Faunen  des  Himalaya:  Denkschr. 

K.  Akad.  Wiss.,  Wien,  vol.  63,  1896. 

Das  Gebirge  um  Hallstatt.    Pt.  1.    Die  Cephalopoden  der  Hallstatter  Kalke,  Supplement-Heft: 


Abhandl.  K.-k.  geol.  Reichsanstait,  Wien,  vol.  6,  pt.  1,  I.  Hiilfte,  1902. 
MuENSTEH,  G.  Graf  zc.     Ueber  das  Kalkmergel-Lager  von  St.  Cassian  in  Tyrol,  und  die  darin  vorkom- 
menden  Ceratiten:  Leonhard  und  Bronn's  Neues  Jahrbuch  fiir  Min.,  etc.,  1834. 

Beitriige  zur  Geognosie  und  Petrifactenkunde  des  Sudostlichen  Tirols,  vol.  4,  1841. 

MiRCHisoN,  Verneuil  and  Keyserlinci.    The  Geology  of  Russia  in  Europe  and  the  Ural  Mountains: 

Palaeontology,  vol.  2,  pt.  3,  1845. 
NoBTLiN(i,  F.     Die  Entwicklung  der  Trias  in  Oberschlesien :  Zeitschr.  Deutsch.  geol.  Gesell.,  vol.  32, 
1880. 

Untersuchungen  iiber  den  Bau  den  Lobenlinie  von  Pseudosageceras  multilobatum  Ncetling: 

Paheontographica,  vol.  51,  1905. 

Neumayr,  M.     Die  Ammoniten  der  Kreide  und  die  Systematik  der  Ammoniten:  Zeitschr.  Deutsch. 

geol.  Gesell.,  vol.  27,  1875. 
Philippi,  E.     Die  Ceratiten  des  Oberen  Deutschen  Muschelkalkes:  Palseont.  Abhandl.  von  Dames  und 

Koken  (Neue  Folge),  vol.  4,  1901. 
Salomon,  W.     Geologische  und  Palffiontologische  Studien  iiber  die  Marmolata:    Palseontographica, 

vol.  42,  1895. 
Smith,  J.  P.     The  Metamorphic  Series  of  Shasta  County,  Cal. :  Jour.  Geol.,  vol.  2,  No.  6,  1894. 

Classification  of  Marine  Trias:  Jour.  Geol.,  vol.  4,  No.  4,  1896. 

(ieographic  relations  of  the  Trias  of  California:  Jour.  Geol.,  vol.  6,  No.  8,  1898. 

The  border-line  between  Paleozoic  and  Mesozoic  in  western  America:  Jour.  Geol.,  vol.  9, 

No.  6,  1901. 

Ueber  Pelecypoden-Zonen  in  der  Trias  Nord-Amerikas:   Centralblatt  fiir  Min.,  Geol.  und 

Pal.,  1902,  pp.  ()89-695. 

The  CarlK)niferou8  Ammonoids  of  America:  Mon.  U.  S.  Geol.  Survey,  vol.  42,  1903. 

The  Com})arative  Stratigraphy  of  the  Marine  Tria.s  of  Western  America:  Proceedings  of  the 


California  Academy  of  Sciences,  3d  ser.,  Geology,  vol.  1,  No.  10,  1904. 
Smith,    J.    P.,  and    Sti'art    Wlller.       Prodroniites,    a    New    Ammonite   Genus   from    the    lower 

Carboniferous:  Jour.  Ge<^l.,  vol.  9,  11:01. 
Si'E.ss,  K.     Ueber  Ammoniten:  Sitzungsber.  K.  Akad.  Wiss.,  Wien,  vol.  30,  1869. 


214  TEIASSIC    CEPHALOPOD   GENERA   OF   AMERICA. 

ToRKQUisT,  A.    Neuere  Beitrage  zur  Geologie  und  Falaontologie  der  Umgebung  von  Recoaro  und 

Schio  in  Venetien:  Zeitschr.  Deutsch.  geol.  Gesell.,  vol.  50,  pt.  4,  1898. 
TouLA,  F.     Eine  Muschelkalkfauna  am  Golfe  von  Ismid  in  Kleinaaien:  Beitrage  zur  Palaeontologie 

und  Geologie  Oesterreich-Ungams  und  des  Orients,  Wien  und  Leipzig,  vol.  10,  pt.  4,  1896.         * 
Waagen,  W.     Prodnctus  Limestone  Fossils:  Salt  Range  Fossils,  vol.  1,  1879:  Mem.  Geol.  Survey 

India,  Pal.  Indica,  ser.  13. 
—    Preliminary  Notice  on  the  Triassic  Deposits  of  the  Salt  Range:  Records  Geol.  Survey  India, 

vol.  25,  1892. 

Vorliiufige  Mittheilung  uber  die  Ablagerungen  der  Trias  in  der  Salt  Range:  Jahrb.  K.-k. 

geol.  Reichsanstalt,  Wien,  vol.  42,  1892. 

Fossils  from  the  Ceratite  Formation:  Salt  Range  Fossils,  vol.  2,  1895:  Mem.  Geol.  Survey 


India,  Pal.  Indica,  ser.  13. 
WnriE,  C.    Fossils  of  the  Jura-Trias  of  southeasteili  Idaho:  U.  S.  Geol.  and  Geog.  Survey  Terr., 

vol.  5,  1879. 
ContrlDutions  to  Invertebrate  PalaK)ntology  No.  5:   Triassic  Fossils  of  southeastern  Idaho: 

U.  S.  Geol.  and  Geog.  Survey  Terr.,  vol.  12,  pt  1,  1880. 
WnrrEAVES,  J.  F.    Fossils  of  the  Triassic  Rocks  of  British  Columbia:   Greol.  and  Nat.  Hist  Survey 

Canada;  Oontrib.  Canadian*  Palaeontology ,  vol.  1,  pt  2,  1889. 
ZiTTEL,  K.  A.  von.    Grundzuge  der  Palaontologie.  1895. 


PLATES. 


215 


PLATES  I  TO  LXXXV. 


217 


PLATE   I. 

Flemingites  RussELLi  Hyatt  and  Smith  (p.  12\), 

FiG».  1,  2,  3.     Side  and  front  views  and  septa. 

From  Ix)wer  Triassic   (Meekoc^erus  IhmIs),  D  miles  nortlieast  of  Wood  Canyon,  Aspen 
Kidge,  Idaho.     Colle<;tion  United  States  National  Museum. 

Clypites  tenuis  Hyatt  and  Smith  (p.  103). 

Figs.  4,  5,  6.     Side  and  rear  views  (X  2)  and  septa  (X  3). 

Figs.  7,  8.  A  young  sj)ecinien  (X  3)  of  the  same  Kpecie.«>,  showing  the  Amhih's  stage  of  growth;  diame- 
ter of  9  mm.  This  species  may  prove  to  be  merely  the  young  of  Iledeinftnvmia  Koitsinati  Hyatt 
and  Smith. 

From  Ix)wer  Triassic  (Meekoceras  be<is),  9  miles  east  of  Wood  Canyon,  Asjien  Ridge, 
Idaho.     Collection  United  States  National  Museum. 

CoLUMBiTES  PARisiANUS  Hyatt  and  Smith  (p.  51). 

Figs.  9.  10,  11.     Left  side  and  front  views  (natural  size)  and  septa  (X  3)  of  tyi>e  specimen. 
Figs.  12,  13,  14.     Left  side,  front,  and  rear  views    of  an  adolescent  si)ecimen;  diameter  of  33  mm. 
(natural  size). 

From  Lower  Triassic  (Columbites  beds),  1  mile  west  of  Paris,  southeastern  Idaho.     Collec- 
tion United  States  National  Museum. 
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FLEMINGITES    RUSSELLI,    CLYPITES    TENUIS,    COLUMBITES    PARISIANUS. 


PLATE  II. 

CoRDiLLERiTES  ANOL-LATUS  H>'att  and  Smith  (p.  110). 

Fi«8.  1,  2,  8.     Side  and  fmiit  views  (natural  size)  and  septa  (X  2). 

Fuss.  4,  5.     Side  an<l  rear  view  of  another  si>ecimen. 

KiGs.  7,  8.     8i<le  view  and  septa  (both  X  4)  of  an  adoles(»ent  specimen.     Sicftnitex  stage;  diameter  of 

7  mm. 
Fkj.  6.     Side  view  (X  2)  of  an  adol(»seent  sj>einmen,  showing  transition  from  SieanUe*  to  CordiUeritett. 
From  Lt>wer  Triassie  (MeekcH»eras  l)eds),  Woo<l  Canyon,  9  miles  east  of  Soda  Springs, 
Aspen  Ridge,  Idaho.     (Villeetion  I'nitecl  States  National  Museum. 

AspENiTES  ACUTus  Hvatt  and  Smith  (p.  96). 

Fios.  9,  10,  11.     Side  an<l  front  views  (  X  2)  and  septa  (X  4)  of  an  immature  specimen. 
Fuss.  12,  13.     Left  side  view  (  X  2)  and  septa  ( X  4)  of  a  larger  specimen. 

Fn>m  Ix>wer  Triaapic  (Meekoceras  lieds),  Wood  Canyon,  9  miles  east  of  Soda  Springs, 
Aspen  Ridge,  Idaho.     Collection  United  States  National  Museum. 
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PLATE    III. 

Amfknitkm  Afri:TU?i  Hyatt  and  Smith  (p.  96). 

VtfM,  I,  2.    H'ultr  and  front  vif.wn  of  th<;  tyjie  ffjier-imen. 

Vto.  ?f,     i^\t\f  view  of  a  lai>r<?r  Hfiwinw-n,  Hhowin^  the  i«epta. 

Kfr^i.  4,  5.     Hirle  ami  n-ar  vi#rwH  ( X  ft)  of  a  yotioK  Hf>erimen;  diameter  of  4.5  mm. 

From  f y>wer  Triaf<Mr'  (MeekrK-eras  ^Je<I»),  Union  Waah,  Invo  Range,  California.     Collec- 
tion irniterl  Statetf  National  MiiMeuni. 

I'hhkkia  iV)MPKK«HA  Hyatt  and  Smith  (p.  89). 

Vuhn.  is,  7.     Hide  and  front  view  of  the  tyf>e  Hfiei'imen. 

Vum.  H,  9,    H<*pta  drawn  from  iKith  nideH  ai  another  Hpecimen. 

Vum.  10,  11.     Hide  view  (natural  Hiz4;)  and  nepta  (X  2)  of  a  Rmaller  specimen. 

From  l>*wer  TriaHnir  {"SUH^VtH^^wm  lieda),  Union  Wash,  Inyo  Kange,  California.     Collec- 
tion Unite^l  Htat4;M  National  Mtuieum. 
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ASPENITES    ACUTUS,    USSURIA    COMPRESSA. 


PLATE  IV. 

Pskuik)8A(;eceras  intkkmoxtanum  Hyatt  and  Smith  (p.  W). 

Fkjh.  1,  2,  li:    iSide  and  front  views  and  septa  of  the  tyjH*  sjKH'iiniMi. 

From  Ivower  Triansitr  ( Moekoct'ras  IhhIs),  WoimI  Canyon,  9  niileH  ea><t  of  Soda  Springs, 
Ahjkmi  Uidj?e,  Idaho.     ('olle<'ti(»n   I'nited  States  National  Museum. 

Lanceolitks  C'OMPACTi'S  Hyatt  and  Smith  (p.  113). 

Fkjs.  4,  5,  6.     Side  and  rear  views  (natural  size)  and  septa  (X  2). 
Fig.  7.     Septa  ( X  o)   of  another  specimen. 

Fu;».  S,  9,  10.  Side  and  front  views  (X  <3)  and  septa  (X  0)  of  a  younj?  sjKH-imen;  diameter  12 
nun.  All  the  specimens  of  I/nu't'olUcfi  rompartun  fij^res  on  this  plate  are  immature,  and  have 
not  yet  a<"(|uired  the  lanceolate  ty|H^  of  septa  which  is  characteristic  of  maturity  in  this  genus. 
The  mature  stage  is  shown  on  PI.  LXXVIII,  figs.  9,  10,  11. 

PYom  Lower  Tria^^sic  (Meeko(reras  Ijeds),  Wood  Canyon,  9  miles  east  of  Soda  Springn, 
Aspen  Ridge,  Idaho.     Collection  United  States  National  MiLseum. 
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PLATE  V. 

PsKriH)SA<}KCKRAM  INTKHMONTANUM  llyutt  and  Smith  (p.  99). 

Kum.   I,  'J.     Si«lr  aiiti  fn»nt  viows  of  a  laiv*^  s|HMiiiu'n. 

KiUM.  ;i,    1.     Si«lo  virw  (imtunil  nizo)  and  noptn  (X  2)  of  a  sniallcr  H|)iH'inieii. 

Kum.  r>,  i\,     \"ms  ni'  vfiitnil  kin^l. 

Knuii  b»\vor  Truiwif  (M^H'kotvnis  UhIh).  riiioii  Wash.  Inyo  lian^e^  Inyo  County,  Cal. 
ColUvtion  TnittMl  Statos  National  Museum. 

Lanckoi.itks  coMPACTis  Ilvatt  and  Smith  (p.   118). 

Kui«.  7,  S.     Si«lo  VU'W  I  natural  siztO  ami  S4»pta  (  \   LM  itnisiderahly  nuMlitiiHl  by  wt»atherinjr. 

Km.   \K    S4»pta   (\    l\)   fn»in  a  small   s|HH'imt'n.     iH'tails  oi  st»pta   not   quite  i-onvi't   and   greatly 

uuHlitltMl  by  \veathenn>».     TKe  sjHH'iuiens  slutwn  on  this  plate  are  immature  and 

have  not   yet  aaiuiitnl  the  lanetnilate  ty|H»  i»f  si'pta  tliat  eharaoterizes  niaturity. 

The  matuiv  stji^»  is  slu»\vn  on  IM.  LXXVIII,  tigs.  9-11. 
Kroiu  lA>\ver  Triasjsie  (Min^kinvras  UhIs),  I'nion  Wash,  Inyo  Range.  Inyo  County,  Cal. 

iVIUvtkui  Cnittni  Stali^^  National  MiL^^um. 
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PSEUDOSAQECERAS    INTERMONTANUM,    LANCEOLITES    COMPACTUS. 


PLATE    VI. 

IxYoiTES  OwENi  Hvatt  and  Smith  (p.  134:). 

Fig.  1.     Side  view. 

Fi«.  2.     Septa  (X  2)  drawn  fmni  a  siK^ciinen  of  the  «ame  size  as  the  aliove. 

Figs.  3,  4.     Side  and  front  views  of  a  smaller  speeinieii. 

Fig.  5.     Septa  (  X3)  from  a  smaller  specimen;  diameter  about  25  mm. 

Fig.  6.     Side  view  of  small  specimen. 

Figs.  7,  8.     Front  view  and  septa  of  a  fra^^ment  of  the  whorl. 

Figs.  9,  10,  11.     Side,  front,  and  rear  views  of  a  fragment  of  whorl  of  young  specimen;   diameter 

about  15  mm. 
Fig.  12.     Septa  (  X  3)  external  and  internal,  fmm  the  same  specimen. 
Fig.  13.     Side  view  (X  2)  of  young  speiri men. 
Figs.  14,  15,  16.     Side,  front,  rear,  and  septa  (all  X  12)  of  larval  si)ecimen;  <liameter  2.5  mm. 

Frcmi  l-iower  Triassic  (Meekocera^  beds),  Union  Wash,  Inyo  Range,  Inyo  County,  Cal. 
Colle<*tion  Unite<l  States  National  Museum. 
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INY0ITE8   OWENI. 


PLATE    VII. 

Prospiiin«ite8  ArsTiNi  Hyatt  and  Smith  (p.  72). 

Ficjs.  1,  2,  3,  4.     Side,  front,  and  rear  views  (natural  size)  and  septa  (X  2)  of  the  type  specimen. 
From   Lower  Triassii:  (Mei»koceras   IkhIs),   Union   Waf*h,    Inyo   Ranj^e,   Inyo  County, 
C'al.     Collection  I'nited  States  National  Museum. 

Nannitks  Dieneri  Hyatt  and  Smith  (p.  79). 

Fkis.  5,  6.     Side  and  rear  views. 

Fuis.  7,  8,  9.     Side  and  front  views  (natural  size)  an<l  septa  ( X  2). 

Fkis.  10,  11,  12,  13.     Si<le,  front,  and  rear  views  (natural  size)  and  septa  ( X  2)  of  the  type  specimen. 

Fkj.  14.     Inside  view  of  part  of  the  Ixxiy  <'haml)er  bn)ken  from  the  8i>edmen  shown  in  figs.  10-13. 

Fios.  15,  16,  17,  18.     Side,  front,  and  rear  views  ami  septa  (all  X  2)  of  an  adole8(H?.nt  specimen; 

diameter  9.5  mm. 
Fi<is.  19,  20,  21.     Side,  front,  and  rear  views  of  an  adolescent  specimen,  showing  the  shell  (all  X  6). 
Fuis.  22,  23,  24,  25.     Side,  front,  and  rear  views  and  sc^pta  (all  X  12)  of  a  larval  specimen  having  a 

diameter  of  2.6  mm. 

From    Lower   Triassic   (Meekoceras   be<ls),   Union    Wash,  Inyo  Kange,  Inyo  County, 
Cal.     (yoIle<'tion  I'nited  States  National  Museum. 

Xenaspis  MARCoiri  Hyatt  and  Smith  (p.  11(>). 

Fid.  26.     Side  view. 

Fi(tS.  27,  28.     Side  view  and  cross  section  of  a  broken  w^horl. 

Fkjs.  29,  30,  31.     Side  view,  cross  section,  and  septa  (all  X  2). 

Fi(i8.  32,  33.     Side  and  front  views  (X  2)  of  an  adolescent  specimen. 

From   Lower  Triassic   (Meekoceras    beds).   Union   Wash,   Inyo   liange,   Inyo  County, 
C^al.     Collection  I'nited  States  National  Museum. 
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PROSPHINGITES    AUSTINI,    NANNITES    DIENERI,    XENASPIS    MARCOUI. 


PLATE  VIII. 

Paiiananmtkh  AHPKNKX8I8  Hyatt  and  Smith  (p.  81). 

FiOM.  1,  2,  .'{.    Si<h*  and  nmr  view  (natural  mzv)  ami  8epta  (X  2)  of  a  specimen  of  which  the  outline 

ban  Ih»<*ii  [mrtly  reHt<>n»<l,  an  nhowu  in  the  shadin^ir. 
Fi<m.  4,  5,  «.     8i<U»,  front,  an<l  n«r  viewn  (X  2). 
Fki.  7.     K*«i>Ui  of  the  Hanie  (  X  'i). 

VuiH.  K,  Si,  10.    Si<hs  front,  an<l  rc»ar  view  (X  3)  of  an  adolem^nt  specimen. 
Fio.  II.     S4*i>ta  (X  H)  fnmi  niKviinen  nhown  in  figs.  H-10. 

Fkjm.  12,  !.'{.     Side  aiul  rear  views  (X  •*{)  <»f  an  adolescent  si>ecimen;  diameter  6  mm. 
FioH.  14,  15.     Side  and  n»ar  views  (X  6)  of  a  sjieciinen   showiniir  the  transition  from  Aganides  to 

Nannite^;  diameter  4  mm. 

From  Ix)wer  Triassic  (Mei»k(K!eras  IxhIs),  Wood  Canyon,  9  miles  ea*«t  of  Soda  Springs, 
AH]M*n  Ridge,  Idaho.     C>)llection  Unitinl  States  National  Museum. 

Opiiu^kras  Dieneki  Hyatt  and  Smith  (p.   118). 

Fkih.  1(J,  17,  18.     Side  and  fnmt  views  (natural  size)  and  septa  (X  4)  of  the  type  specimen. 

Fkjh.  19,  21).     Si<le  and  front  views  of  a  smaller  siH*cimen. 

Fio.  21.    Side  view  (X  2)  of  an  a4loh»s<*ent  specimen. 

Fi<m.  22,  23.     Side  an<l  rt»ar  views  (X  3)  of  a  si)ecimen;  diameter  5.5  mm. 

Fm».  24.     Si>pta  (X  12)  of  the  siune  s])e<!imen. 

Fkjh.  25,  2fl,  27.     Side,  front,  and  rear  views  (X  7)  of  young  sjKHMmen;  diameter  3.5  mm. 

FuiH.  28,  29.     Side  and  rt«r  view  (X  7)  of  larval  specimen;  diameter  2.5  mm. 

From  lx)wer  Triassic  (M<H»kooera«  be<ls),  Wood  Canyon,  9  miles  e^st  of  Soda  Springs, 
AsiH*n  Hidge,  Idaho.    Collection  United  States  National  Museuui. 
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PARANANNITES    ASPENENSIS.    0PHICERA8    DIENERI. 


PLATE  IX. 

S1BIRITE8  NoETLiNcii  Hyatt  and  Smith  (p.  49). 

Fi«H.  1,  2,  3.     Side,  front,  aiui  rear  views. 

From  Lower  Triaseic  (Meekoceras  l)e(l.«),  Union  Wash,  Inyo  Range,  Inyo  County,  Col. 
Colleetion  Unite<l  States  National  Museiun. 

Danubites  SntONdi  Hyatt  and  Smith  (p.  165). 

Fkis.  4,  5,  6.     Side  and  front  viewn  (natural  size)  and  septa  ( X  3)  of  the  ty}>e  specimen. 

Fi(48.  7,  8.     Side  and  end  views  of  a  fragment  of  the  body  chamber,  showing  the  normal  shape  of  the 

cross  section. 
Fkjs.  9,  10.     Si<ie  and  front  views  of  a  smaller  specimen. 

From  Lower  Triassic  (Meekoceras  beds),  Union  Wash,  Inyo  Range,  Inyo  County,  Cal. 
Collection  United  States  National  Museum. 

Lecanites  Kneciiti  Hyatt  and  Smith  (p.  188). 

Figs.  11,  12,  13.     Si<le  and  front  views  (natural  size)  and  septa  (X  4)  of  the  tyjn*  s|>ecimen. 
Figs.  14,  15,  16.     Side  and  from  views  (natural  size)  and  septa  (X  6)  of  a  smaller  specimen. 

From  Lower  Triassic  (Meekoceras  l»eds),  Union  Wash,  Inyo  Range,  Inyo  County,  Cal. 
Collection  United  States  National  Museum. 
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8IBIR1TES    NOETLINGI,    DANUBITE8    STRONQI,    LECANITES    KNECHTI. 


PLATE   X. 

OwENiTES  KoENENi  Hyatt  and  Smith  (p.  83). 

Figs.  1,  2,  3,  4.     Side,  front,  and  rear  views  (natural  size)  and  septa  (X  3)  of  the  type  specimen. 
Figs.  5,  6.     Side  and  front  views  of  a  specimen  showing  only  the  body  chamber  in  the  last  volution. 
Figs.  7,  8,  9,  10.     Side,  fnmt,  and  rear  views  (X  2)  and  septa  (X  4)  of  adolescent  specimen,  showing 

the  transition  from  goniatite  to  ceratitic  stage;  diameter  15  mm. 
Figs.  11,  12,  13.     Side,  front,  and  rear  views  (X  2)  of  an  adolescent  specimen,  showing  only  the 

goniatite  stage;  diameter  9  mm. 
Fig.  14.    Septa  ( X  4)  from  the  same  specimen. 

Figs.  15,  16,  17.     Side,  front,  and  rear  views  (X  4)  of  small  adolescent  si)ecimen;  diameter  5  mm. 
Figs.  18,  19.     Left  side  (X  8)  and  septa  (X  16)  of  larval  specimen,  showing  Nannites  stage;  diameter 

2.4  mm. 
Figs.  20,  21,  21a,  22.     Side,  front,  and  rear  views  (X  8)  and  septa  (X  16)  of  larval  shell  showing  the 

Nannites  stage;  diameter  1.9  mm. 

From  Lower  Triassic  (Meekoceras  beds),  Union  Wash,  Inyo  Range,  Inyo  County,  Cal. 
Collection  United  States  National  Museum. 
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OWENITES    KOENENI. 


PLATE   XI. 

Mekkoceras  ((iyROXiTEH)  APLANATUM  White  (p.  146). 

Fi<iH.   1,  2,  3.     Side  and  front  viewH  and  w'pta  of  White*H  tyi^e  ^iietnnien.     (U.  S.  (leol.  and  Geo|(. 

Kurv.  Terr.,  vol.  12,  pt.  1,  PI.  XXXI,  fip*.  la,  lb,  and  Id.) 
FioH.  4,  5,  6,  7.     Side,  front,  and  rear  viewH  (natural  nize)  and  t«epta  (X  3)  of  an  adult  ejiecimen. 
Fkjh.  8,  W,  10.     Side  and  front  viewH  (X  2)  an<l  nepta  (X  3)  of  a  fragment  of  the  chambered  8helL 
FiOH.  11,  12.     Side  view   (X  2)  and  nepta  { X  4)  of  an  adolei!>(*ent  ppc^oimen,  showing  the  Ijecanite* 

Htage. 
Fkjh.  13,  14.     Side  and  (Tohh  Hection  (lK>th  X  3). 

Fmm  I»wer  Triawnir  (Meekoceraw  beds),  eoutheastern  Idaho.  Figs.  1-3,  from  locality 
No.  2  of  White,  50  miU*«  north  of  the  Utah  line  and  alx)ut  18  miles  west  of  the 
Wyoming  line;  figs.  4-14,  from  Wood  Canyon,  9  miles  east  of  Soda  Springs,  Aspen 
Mountains,  Idaho.     Collection  United  States  National  Museum. 
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MEEK0CERA8    (GVRONITE8)    APLANATUM. 


PLATE  XII. 

Meekoceras  oKACiLiTATis  White  (p.  143). 

Fio.  1.     Side  view  of  White's  tyiw  HiH^oimen.     (Copied  from  PI.  XXXI,  fig.  2a  of  White,  U.  S.  Geol. 

and  (ieog.  Surv.  Terr.,  vol.  12,  pt.  1.) 
FiGH.  2,  8.     Side  and  front  views  oi  a  snmller  &iKH*imen.     (PI.  XXXI,  figs.  2b  and  2c  of  White.) 
Fig.  4.     Septa  of  a  larger  specimen.     ( PI.  XXXI,  fig.  2d  of  White. ) 
Figs.  5,  6.     Si<le  view  and  septa  of  a  large  specimen. 

Fi<is.  7,  8,  9,  10.     Side,  front,  and  n»ar  views  (natural  size)  and  septa  (X  2)  of  a  smaller  specimen. 
Figs.  11,  12,  13.     Side,  front,  and  roar. 

From  Lower  Triassic  (Meekoceras  beds),  southeastern,  Idaho.     Figs.  1— t,  from  locality 

No.  1  of  White,  65  miles  north  of  the  Utah  line  and  18  miles  west  of  Wyoming;  figs. 

5-13,  from   Wood   Canyon,  9   miles  east    of   Soda  Springs,  Aspen   Ridge,  Idaho. 

Collection  United  States  National  Museum. 
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MEEKOCERAS    GRACILITATIS. 


PLATE  XIII. 

Meekoceras  oracilitatis  White  (p.  143). 

Fui.  1.     Bn)ken  ppecinien  nhowinj:  crona  nection  of  the  whorls  (locality  No.  1  of  White). 

Fkjh.  2,  3,  4.     8ide  and  front  viewn  (  X  2)  and  septa  (  X  4) ;  diameter  14.5  nun. 

F^io.  5.     Side  view  ( X  J^)  of  the  adolescent  specimen,  showing  the  end  of  the  goniatite  stage;  diameter 

12  mm. 
F'lcis.  6,  7.     Side  and  front  views  (X  <));  diameter  5.5  mm. 
Figs.  8,  9.     Side  and  front  views  (  X  6);  diameter  4.5  mm. 
Figs.  10,  11,  12.     Side,  front,  and  rear  views  (X  12);  diameter  2.56  mm. 
Figs.  13,  14,  15.     Side,  front,  and  rear  views  (X  20)  of  larvel  specimens;  diameter  1.32  mm. 
Fi(;s.  IH,  17,  18.     Front  and  top  views  (X  30);   protoconch  with  two  chaml)ers  attached;  diameter 

0.6  mm. 

From  l^wer  Triassic  (Meekoceras  beds),  Wood  (^anyon,  9  miles  east  of  Stxla  Springs, 
Aspen  Ridge,  Idaho.     Collection  United  States  National  Museum. 
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MEEKOCERAS    GRACILITATI8. 


PLATE    XIV. 

Mekkoceras  oracilitatis  White  (p.  143). 

Figs.  1,  2,  3.     Side,  rear,  and  wpta  of  a  broken  specinien,  sliowing  croKs  section  of  the  younger  whorls. 

Fkjs.  4,  5.     Side  and  front  vie>*s  of  a  smaller  specimen. 

Fio.  6.     Si<le  vi(?\v  of  a  large  specimen,  showing  the  increasing  evolution  of  the  old  whorl. 

Fi(i8.  7,  8.     Side  and  front  views  of  an  adolescent  specimen. 

From  Iy(jwer  Triassic  (Meekoceras  beds).  Union  Wash,  Inyo  Mountains,  Inyo  County, 
Cal.     Collection  United  States  National  Museum. 
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MEEKOCERAS    QRACILITATIS. 


PLATE  XV. 

Mekkockras  (Koninckites)  mushbachanum  White  (p.  149). 

Figs.  1,  2,  3.     Side,  front,  and  cross  section  of  White's  type  specimen,  after  PI.  XXXI  of  White,  figs. 

la,  lb,  and  Ic. 
Fkj.  4.     Septa  from  a  larger  specimen,  after  PI.  XXXI  of  White,  fig.  Id. 
Figs.  5,  6,  7.     Side  and  rear  views  and  septa  of  a  smaller  specimen. 
Figs.  8,  9.     Side  view  and  septa  (both  X  2)  of  an  adolescent  specimen. 

From  Lower  Triassic  (Meekoceras  l)eds),  Asfjen  Ridge,  Idaho.  Figs.  1-4,  from  locality 
No.  1  of  White,  65  miles  north  of  the  Utah  line  and  18  miles  west  of  Wyoming;  figs. 
5-9,  from  Wood  Canyon,  9  miles  east  of  Soda  Springs.  Collection  United  States 
National  Museum. 
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MEEKOCERAS    (KONINCKITES)    MUSHBACHANUM. 


PLATE    XVI. 

Meekoceras  (Koninckites)  musiihaciianum  White  p.  149). 

Figs.  1,  2,  3.     Side  views  and  septa  (natural  size)  of  a  large  specimen,  showing  the  characteristie 
septa  and  shape  of  the  whorl. 

From  Ix)wer  Triassic  (Meekoceras  l)ed8),  southi^stem  Idaho,  locality  No.  1  of  White, 
65  miles  north  of  Utah  line,  an<l  18  mik«  west  of  Wyoming.  Collection  United  States 
National  Museum. 
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PLATE    XVII. 

AspiDiTES  HoovERi  Hyatt  and  Smith,  .<p.  nov.  (p.  153). 

FiGH.  1,  2,  .'}.     Side  antl  rear  views  and  septa  of  the  type  specimen.     (Fij?.  .S,  septa  not  correct  in 
detail.) 

Figs.  4,  5,  6.     Side  and  front  views  (natural  size)  and  septa  (X  2)  of  an  adolescent  specimen. 

Fi(is.  7,  8.     Side  and  front  views  ( X  2)   of  a  small  specimen  showing  the  Meekorernin  stage. 

Fi(}.  9.     Septa  (X  4)  from  the  same  specimen. 

Fi(is.  10,  11,  12.     Side  and  front  views  (X  3)  and  septa  (X  0)  of  an  adolescent  si)ecimen,  showing 

the  Ijecaiiites  stage,  l)roken  out  of  a  larger  specimen. 

From  Lower  Triassic  (Meekoceras  l>e(ls).  Union  Wash,  Inyo  Kange,  Inyo  County,  (^al. 

Collection  (Jnited  States  National  Museum. 
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PLATE   XVIII. 

Meekockras  (Koninckites)  MU8HBACIIANUM  White  (p.  14:9). 

FiGR.  1,  2.     Side  view  and  septa  of  a  larjje  specimen. 
Figs.  3,  4,  5.     Side,  rear,  and  septa  of  a  smaller  specimen 
Figs.  6,  7.     Side  and  front  views  of  an  immature  specimen. 

From  Ix)wer  Triassic  (Meekoceras  beds),  rnion  Wash,  Inyo  Range,  Inyo  County,  Cal. 

Collection  United  States  National  Museum. 
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PLATE    XIX. 

Proi»tychitks  Walcotti  Hyatt  and  Smith,  sp.   nov.  (p.  85). 

Fkjs.  1,  2,  3.     Side  and  front  views  and  w^pta  of  the  type  specimen. 

Fi<i8.  4,  5,  ().     Side  and  front  views  (X  3)  and  septa  (X  <>)  of  an  interior  8i>ecinien  (broken  out  of 

the  shell  shown  on  fig.  7) ;   diameter  10  mm. 
Fi(i.  7.     Side  view  of  a  large  shell  out  of  which  was  l)roken  the  small  specimen  shown  in  figs.  4-6. 

From  Lower  Triassic  (Meekoceras  l)eds),  Union  Wash,  Inyo  liange,  Inyo  County,  Cai. 

Collection  United  States  National  Musi'um. 
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PROPTYCMITES    WALCOTTI 


PLATE   XX. 

HuNOARiTKS  Yatesi  Hyatt  and  Smith  (p.  121^). 

Figs.  1,  2,  3,  4.     Side,  front,  and  rear  viewt*  (natural  size),  and  septa  (X  4)  of  the  type  specimen. 
Outline  restored,  as  shown  hy  the  sha<ling. 

From  Middle  Triassic,  Union  Wash,  Inyo  liange,  lo  miles  southeast  of  Independence, 
Cal.     Collection  United  States  National  Museum. 

Xenodiscus  Hittneri  Hyatt  and  Smith  (p.  123). 

Figs.  5,  6,  7.     Side,  front,  and  rear  views  of  the  type  specimen,  showing  the  outer  shell. 

Figs.  8,  9,  10.     Side,  front,  and  rear  views  of  a  smaller  specimen  with  shell  removed,  showing  the 

septa. 
Fuj.  11.     Septa  ( X  3)  from  the  al)ove  specimen. 

Figs.  12,  13,  14.'    Side,  front,  and  rear  views  ( X  li)  of  an  adolescent  specimen. 
Fig.  15.     Septa  (  X  <>)  from  the  above  specimen. 

From  Middle  Triassic,  Union  Wash,  Inyo  Range,  15  miles  southeast  of  Independence, 
Cal.     Collection  United  States  National  Museum. 
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PROFESSIONAL  P. 


HUNGARITES    YATESl,    XEN0DI8CUS    BITTNERI. 


PLATE    XXI. 

Xexodiscus  Hittneri  Hyatt  and  Smith  (p.  123). 

Fkss.  1,  2.     Side  and  front  views  (  X  H),  beginning  of  adolescent  stage,  corresponding  to  Paral^rnniteft; 

diameter  4  mm. 
Vui.  3.     Septa  (X  12)  of  the.a))ove  six»cimen. 

Fkjs.  4,  5.     Knd  of  larval  stage  (X  12),  corresponding  to  I^oleranitef ;  diameter  2.20  mm. 
Fk;.  (>.     Septa  ( X  24)  of  the  alM)ve  s|H'cinien. 
Fig.  7.     Early  larval  stage;  diameter  1.25  nnn. 
Fkjs.  8,  9.     Adolescent  stage  (X  2);  diameter  15  mm. 
Fkjs.  10,  11.     Adolescent  stage  (X  3);  diameter  9.5  mm. 
Fkjs.  12,  13.     Knd  of  larval  stage  (X  4);  diameter  ().5  mm. 

From  Middle  Triassic,  Tnion  Wash,  Inyo  Range,  Inyo  County,  (^al.     Collection  l'nite<i 
States  National  Museum. 


T1ROLITE8  Pacificih  Hyatt  and  Smith  (p.  159). 

Fkjs.  14,  15.     Side  and  front  views  of  the  type. 

Figs.  16,  17,  IH.     Side  and  front  views  (X  2)  and  septa  (X  4). 

From  Middle  Triassic,  Union  Wash,  Inyo  Range,  Inyo  County,  Cal. 
States  National  Museum. 
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XENOOI8CUS    BUTNERI,    TIROLITES    PACIFICUa 


PLATE    XXII 


CER.4TrTE*  iGtmnotoceras)  BukKEi  Gmbb  (p.  173). 


Frrx«.  I.  2L  ^     ^i«ie.  froot,  mn*i  near  vii^v:*  »A  an  *lalt  «] 

Fc^K«.  4.  5.    >i<i*>  riew  ^  oatnnl  Az^r  ■  an«i  i^'pea    X  2  >  of  an  *iiiit  «p«cimcfu 

Fn>m  Mkidle  TIiaBBH•^  Sxith  Fi>rk  of  American  CanTon,  Weet  H[imb»Uit  Ranae.  Ne'vaiia. 
0>llectioii  of  J-  P.  Sniith. 
Fro,  •$.     ??epca;  diameter  35  mm. 

FrrjCD  O>ctoovoi>l  CanT*>n.     'No.  12512.)     Collection  Unite*]  States  XaftioQal  Moziefim. 
Fuk*.  7.  y^,  9.     ^i*i^  and  irr*nt  Tiewa    natural  -izei  an«l  sepca  (X  2):  •iiamect-r  about  d>  mm. 
Fioi*.  Uk  II .     ^i*ie  view  •  natnral  aze-  an<1  «epta  (  X  2)  of  an  ^loiesrent  speiHmen;  diameter  23  mm. 
Fi«v>.  I:!.  IX  14.     .Sifie^  front,  and  rear  \ieir«  t  X  l}),  ^iokfleent  <tagie:  diameter  IS  mm. 
Fk>^.  15.  M.  17.     TfLie.  frrmt.  an«l  rear  riews  •  X  I^K  adoles^-eni  sLise:  •liameter  13  mm. 
Ftf^.  l^.  It^.  21).     ^i'le.  front,  and  rear  \iews^  t  x  -it.  early  aiioleBeent  stage:  «lianiecer  d  mm.    Corre^ 

jffniO'l'*  to  DiwthUn, 
¥u0*.  21,  22.  'Si.    .Si«ie.  frrmt.  and  rear  views  (  X  4),  larval  sUnee:  tliameter  d.5  mm.    Correspond^t  to 

Frr>cn  the  divide  between  Ttot  Can  von  and  Sooth   Fork  of  American  Ganron.    Col- 
lection  «jf  J.  P.  Smith. 


J.  S.  GEOLOaiCAL  SURVEY 


PROFESSIONAL  PAPER   HO.  W     I 


CERATITES    (GYMNOTOCERAS)    BLAKEI 


PLATE  XXIII. 

Beykichites  rotellikoumis  Meek  (p.  155). 

Fuis.  1,  2.     Sido  and  front  viewhi  of  Meek^H  tyjH*  (iiguriMi  in  V.  S.  Geol.  Explor.  4()th  Par.,  vol.  4,  pt.  1, 

PI.  X,  fij?8.  9  and  9-a). 
Figs,  ii,  4,  5.     Side,  front,  and  rear  views  of  a  young  sinvinien. 
Fi(j».  6,  7.     Specimen  showing  the  septii. 
Fig.  7a.     Septa  of  the  same  8i>eeinjen. 

From  Mid<lle  Triassic,  Nevada.  Fipp.  1-2,  from  Buena  Vista  Canyon,  West  Humboldt 
Range;  figs.  S-7a  from  divide  l)etween  Troy  Canyon  and  South  Fork  of  American 
Canyon,  West  Humboldt  llange.     Collection  of  J.  P.  Smith. 

AcKOc^HORDiCERAs  HvATTi  Meok  (p.  178). 

Figs.  8,  9,  10,  11.     Right  and  left  sides,  front,  and  sei)ta. 

From  Middle  Triassic,  Shoshone  Mountains,  Nevada.     Whitney  Collection. 

•  Balatonites  shoshonensis  Hyatt  and  Smith,  sp.  nov.  (p.  Uu). 

FiGH.  12,  11^.     Side  and  rear  views  of  the  tyjH?. 

From  Middle  Triassic,  Nevada.  Shoshone  Mountains,  longitude  117°  W.  Whitney 
Collection. 
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BEYRICHITES    ROTELLIFORMIS,    ACROCHORDICERAS    HVATTl,    BALATONITES    &HOSHONENSIS. 


PLATE    XXIV. 

EuniscocERAS  (lABBi  Mcok  (p.  179). 

F1G8.  1.  2.     Side  and  rear  views,  from  I'.  8.  Geol.  Explor.  40th  Par.,  vol.  4,  pt.  1,  PI.  XI,  fign.  4  and  4a. 
Froui  Cottonwood  Canyon,  West  llumlioldt  Iiiin>i:e,  Nevada. 

MONOPH-i-LLITES   BILLINGSIANUS   (labb.   (p.  94). 

Fi(i8.  3,  4.     Side  view  and  nepta. 

From  Middle  Triawic,  Ksuit  Ran^e,  Hunib<^Ult  Mountains,  Nevada.     Whitney  Collection. 

JoANNiTES  NEVADAXUS  Hyatt  Hud  Siiilth,  sp.  nov.  (p.  76). 

F1G8.  5,  6,  7.     Side  and  fnmt  views  and  H<*pta. 

From  Middle  Triasrtic,  Volcano,  Nevada.     Whitney  Collection. 

Trachyceras  (Anolcites)  Meeki  Mojsisovics  (p.  190). 

Figs.  8,  9.     After  U.  S.  Geol.  Explor.  40th  I*ar.,  vol.  4,  PI.  XI,  tip*.  1  ami  la. 

From  Middle  Triassiit,  ("ottonwood  Canyon,  West  Huml)olt  Range,  Nevatla. 
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PLATE    XXV. 

Sageceras  Gabbi  Mojsisovics  (p.  97). 

F108. 1,  2,  3.     Side  and  front  views  and  septa.     (Copied  from  Pala»ontoloj2jy  of  California,  vol.  1,  PI.  V, 
figs.  8  and  10.) 

From  Middle  Triassic,  West  Hnml)oldt  Range,  Neva<la. 

C'eltites  Halli  Mojsisovics  (p.  125). 

F1G8.  4,  4a.    Side  and  front  views  (natural  size). 

Fi(i.  5.     Right  side  (natural  size)  of  another  specimen. 

Figs.  5a,  51).    Side  view  (natural  size)  and  septa  (X  3)  of  another  specimen. 

From  Middle  Triassic,  on  divide  l)etween  north  side  of  Troy  Canyon  and  South  Fork 
of  American  Canyon,  Humboldt  Range,  Nevada.    Collection  of  J.  P.  Smith. 

Ptychites  Meeki  Hyatt  and  Smith,  sp.  nov.  (p.  87). 

Figs.  6,  7,  8.    Side  and  front  views  (natural  size)  and  septa  (X  2)  of  the  type. 
Figs.  9,  10.    Side  and  front  views  of  an  adolescent  specimen. 
Figs.  11,  12.    Side  and  front  views  of  a  still  smaller  specimen. 

From  Middle  Triassic,  Star  Canyon,  West  Humboldt  Range,  Nevada.     Whitney  collec- 
tion. Harvard  University. 

Longobardites  nevadanus  Hyatt  and  Smith,  sp.  nov.  (p.  132). 

Figs.  13,  14,  15,  16.    Side,  front,  and  rear  views  (X  2)  and  septa  (X  3)  of  the  type  specimen. 
Figs.  17,  18.    Side  view  and  septa  (both  X  3)  showing  septa  in  the  goniatite  stage. 

From  Middle  Triassic,  New  Pass,  W^est  Humboldt  Range,  Nevada.     Whitney  collection, 
Harvard  University. 
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SAGECERAS    GABBI,    CELTITES    HALLI,    PTYCHUES    MEEKI,    LONGOBARDITES    NEVADANUS. 


PLATE    XXVI. 

SA(iEMTE8  Heubiciii  Mojsisovics  (p.  89). 

FuiH.  1,  2.     Side  and  front  views  of  a  larjje  specimen,  showing  the  decrease  of  the  spines  and  increase 
of  the  radial  rilw  in  old  age. 

From  Upper  Triassic  (Karnic  stage),  3  miles  east  of  Ma<li8on*s  ranch,  l>etween  Sfjuaw 
Creek  anrl  Pit  River,  Shasta  County,  Cal.     Collection  Uniteti  States  National  Museum. 
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D.  S.  GEOtOQICAL 


SAGENITES    HERBICHI. 


PLATE  XXVII. 

Sagemtes  Herbk'hi  Mojsisovics  (p.  39). 

Fins.  1,  2.     Side  view  and  septa  of  a  specimen  with  the  shell  reniovtH.!  to  show  the  smooth  cast. 
Fkjs.  3,  4.     Side  and  front  views,  showing  the  shell  at  maturity. 

Fn»ni  Tpper  Triassic  (Karnic  stajre),  3  miles  east  of  Madison's  ranch,  lx»tween  Squaw 
()r(H'k  and  Ht  River,  Shasta  County,  Cal.     Collection  of  J.  P.  Smith. 
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SAGENITES    HERBrCHI. 


PLATE  XXVIII. 

Sagenitks  Herbichi  Mojsisovics  (p.  39). 

Fios.  1,  2,  3.     Side  and  front  views  an<l  septa  of  ati  iiiunature  spei'inien;  diameter  45  mm. 

Fuis.  4,  5.     Side?  and  front  views  of  an  immature  siH»cimen,  showing  tiie  shell  at  this  stagt?;  diameter 

34  mm. 
Fkis.  (),  7,  8.     Side,  fn)nt,  and  rear  views  ( X  3)  of  an  adolescent  8i)ecimen,  showin^j^  the  beginning 

of  the  Hculpturt?;  diameter  9.5  mm. 
FkiH.  9,  10.     Side  and  front  view.**  (X  4)  of  a  smaller  adolescent  specimen;  diameter  (5.5  mm. 
Fujs.  11,  12,  13,  14.     Side,  front,  and  rear  views  (X  4)  and  septa  (X  (>),  showing  the  transition  from 

goniatite  to  ammonite;  dianietcr  4.8  mm. 
Fkjs.  15,  16,  17,  18.     Side,  front,  and  rear  views  (X  12)  and  septa  (X  20),  larval  stage,  corresponding 

to  the  goniatite  ancestor  of  Safjenites;  diameter  2.40  mm. 

From  Upi)er  Triassic!  (Karnic  stage),  3  miles  east  of  Madison's  ranch,  between  Squaw 
Creek  and  Pit  River,  Shasta  County,  Cal.     Colletrtion  of  J.  P.  Smith. 

HoMKRiTES  SEMKJLOBOSUS  Ilauor  (p.  43). 

Fkjs.  19,  20.     Side  and  rear  views  (X  2). 

Fi(}s.  21,  22,  23.     Side,  front,  and  rear  views. 

Fio.  24.     Septa  ( X  <>)  of  same. 

From  (Tpper  Triassic  (Karnic  stage),  California.  Figs.  19,  20,  from  divide  between  Squaw 
Creek  and  Pit  River;  iigs.  21-24,  from  west  l)ank  of  the  North  Fork  of  Scjuaw 
Creek,  3  miles  north  of  Kelly's  ranch,  Shasta  County,  Cal.  Collection  of  J.  P. 
Smith. 
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SAGENITES    HERBICHI,    HOMERITES    SEMIGLOBOSUS. 


PLATE  XXIX. 

Halorites  americanus  Hyatt  (p.  42). 

F108.  1,  2.     (Copied  from  Palteontology  of  California,  vol.  1,  PI.  Ill,  tiga.  21  and  21a.) 

From   Upper  Triassic  (None  horizon,  above  the  ilosselkus  limestones)  near  Genesee, 
Plumas  County,  Cal. 

Lecontkia  californica  Hyatt  and  Smith,  sp.  nov.  (p.  36). 

Figs.  3,  4,  5,  6.     Side,  front,  and  rear  views  (natural  size)  and  septa  (  X  3)  of  the  type  specimen. 

Fi(}.  7.     Side  view  of  another  specimen,  showing  the  constriction  near  the  aperture. 

Fig.  8.     Cross  section  (X  2). 

Fig.  9.     Septa  ( X  2)  drawn  from  a  broken  whorl. 

Figs.  10,  11.     Views  from  side  and  above  of  spetdmens,  showing  contraction  of  body  chamber  at  the 

aperture. 
Figs.  12,  13.     Side  and  rear  views  of  specimen  with  outer  shell  removed,  showing  the  ventral  rows  of 

knots  on  the  cast. 
Fkjs.  14,  15,  1().     Side,  front,  and  rear  views  (X  2)  of  an  adolescent  specimen,  showing  the  l)eginning 

of  the  knots  on  the  ribs;  diameter  9  mm. 
Fkjs.  17,  18.     Side  and  front  views  (X  10)  of  larval  sptH'imen;  diameter  2.9  mm. 
Figs.  19,  20,  21.     Side,  front,  and  rear  views  ( X  10)  of  larval  specimen,  to  show  the  beginning  of  the 

umbilical  ril>s;  diameter  2.5  mm. 

From  Upper  Tria.'^sic  (zone  of  Tropites  subbidlattis) y  3  miles  east  of  Madison's  ranch, 
between  Squaw  Creek  and  Pit  River,  Shasta  County,  Cal.     Collection  of  J.  P.  Smith. 
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PLATE    XXX. 

JUVAVITES   SUBINTEKKUITUS   MojsisOvics  (p.  46). 

Figs.  1,  2.     Side  and  front  views. 

Fn>ni  rpi>er  Triassic,  near  Terrajwhetta,  ♦>  niilea  north  of  Ma<l:8on's  ranch,  on  <iivi<le 
l)etwwn  S<|uaw  Crei»k  and  Pit  Kiver,  Shasta  County,  Cal.     (-ollec-tion  of  J.  P.  Smith. 

JuvAviTES  suBiNTEKMiTTKNS  Hyatt  iiiul  Smith,  sp.  iiov.  (p.  47). 

Figs.  3,  4,  5.     Side  and  front  views  (natural  size)  and  septa  ( X  2). 

From  I'pper  Triassic,  near  Terrui>-ehetta,  (>  miles  north  of  Matiison's  ranch,  on  Squaiw 
Crt»ek,  Shasta  County,  Cal.     Collettion  of  J.  P.  Smith. 

Pakatkopites  Seli^i  Mojsisovics  (p.  54). 

F1G8.  ♦),  7.     Side  and  fnmt  views  of  an  old  s|KH'imen. 

Figs.  8,  9,  10.     Side  and  front  views  and  septa  of  a  mature  s|>ecimen. 

From  rpi>er  Triassi*-,  :\  miles  east  of  Madison*s  ranch,  l)etween  Squaw  Creek  and  Pit 
River,  Shasta  County,  Cal.     Collei'tion  of  J.  P.  Smith. 
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PLATE    XXXI. 

Paratropites  Sklijvi  Mojsisovics  (p.  54). 

Fig.  1.     Septa  ( X  -)  of  a  mature  ppeeiinen. 

Fuss.  2,  3.     Side  and  front  views. 

Fic.s.  4,  5,  6.     Side,  front,  and  rear  views. 

Fk!8.  7,  H.     Side  and  rear  views. 

Fuis.  9,  10.     Side  and  front  views;  diameter  21  mm. 

Fiom.  11,  12,  13.     Side,  front,  and  rear  views  (X  2);  diameter  12  mm. 

FkuS.  14,  15,  1<>.     Side,  front,  and  rear  views;  diameter  7  nnn. 

Fic.H.  17,  18,  19,  21).     Side,  front,  and  rt^ar  views  (X  4)  and  septa  (X  10);  diameter  4.98  mm. 

Fi<;s.  21,  22,  23.     Side  and  front  views  (X  <>)  and  septa  (X  10);  diameter  4  mm. 

Figs.  24,  25,  26.     Side  and  front  views  (X  10)  and  septa  (X  15);  diameter  2.3  mm. 

From  Upper  Triassi(!,  3  miles  east  of  Madison's  ranch,  between  Squaw  Creek  anrl  Pit 
River,  Shasta  County,  C-al.     Colleetion  of  J.  P.  Smith. 
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PLATE  XXXII. 

Paratropites  (Gymxotropites)  americanus  Hyatt  and  Smith,  sp.  nov.  (p.  56). 

Fkjs.  1,  2.     8i<ie  and  front  views  (X  2)  of  the  type  specimen. 

Fios.  3,  4,  5.     Side,  front,  and  rear  views  (X  2)  and  septa  (X  4). 

Figs.  6,  7.     Side  and  front  views  (X  3);  diameter  10  mm.      (Septa  not  exac^t;   they  should  show 

a  divided  ventral  lobe.) 
Fig.  10.     Side  view  (X  3);  diameter  6.5  mm. 

From  Upper  Triassio,  3  miles  east  of  Madison^s  ranch,  between  Squaw  Creek  and  Pit 
River,  Shasta  County,  Cal.     Collection  of  J.  P.  Smith. 

ToRNQULSTiTES  EVOLUTU8  Hyatt  and  Smith,  sp.  nov.  (p.  60). 

Figs.  11,  12,  13,  14.     Side,    front,   and    rear   views   (natural   size)  and   septa  (X  3)  of  the  tyjie 

specimen. 
Figs.  15,  16.     Side  and  front  views. 

Figs.  17,  18,  19.     Side  and  front  views  (natural  size)  and  septa  (X  3). 
Figs.  20,  21.     Showing  the  keel  on  the  inner  volutions;  diameter  7.5  mm.  (X  5). 

From  Upper  Triassic,  3  miles  east  of  Madison's  ranch,  between  Squaw  Creek  and  Pit 
River,  Shasta  County,  Cal.     Collection  of  J.  P.  Smith. 
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PLATE    XXXIII. 

Tropites  subhullatus  Hauer  (p.  ()7). 

FiGH.  1,  2,  3.    Side,  front,  an<i  rear  views  of  an  old  sj^ecimen;   diameter  83  mm. 

Fig.  4.     Septa  from  anotlier  npecimeii. 

FioB.  5,  6,  7.     Side,  front,  and  rear  views  of  a  smaller  adult  si)ecimen. 

From  Upi>er  Triassic  (Karnic  stage),  3  mik»s  east  of  Madison's  ranch,  between  Squaw 
(/'reek  and  Pit  River,  Shasta  County,  Cal.     Collection  of  J.  P.  Smith. 

282 


PLATE    XXXIV. 

Tropitks  8UBBUIXATUS  Ilauer  (p.  67). 

Fkjs.  1,  2.     Side  and  front  views  of  adult  six^ciineu. 

Fkjs.  3,  4,  5.     Side,  front,  and  rear  views  of  an  a<iole8C'ent  epecumen;  diameter  27  mm. 
Fi(;s.  6,  7,  8.     Side,  front,  and  rear  views  (X  -),  adolescent  stage;  diameter  17.5  mm. 
Fkjh.  9,  10,  11.     Side,  front,  and  rear  views  (X  3),  adolescent  stage;  diameter  9.5  mm. 
Fir.s.   12,  13,  14.     Sitle,  front,  and  rear  views  (X  3),  adolescent  stage;  diameter  7  mm. 

From  rpper  Triiissic,  3  mik^  eust  of  Madison's  ranch,  between  Squaw  Creek  and  Pit 
River,  Shasta  County,  (^al.     Collection  of  J.  P.  Smith. 
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PLATE    XXXV. 

DiSCOTROPITES   8ANDLINGENSIS   HaUCF  (p.  63). 

FiG8.  1,  2.     Side  view  and  septa  of  a  laiye  Hi)ecimen,  showing  the  hollow  keel. 

FiG8.  3,  4,  5,  6.    Side,  front,  and  re^r  views  and  septa,  with  the  outer  shell  removed,  showing  the  low 

keel  on  the  cast;  diameter  48  mm. 
Figs.  7,  8.     Side  and  front  views,  showing  the  coarse  sculpture. 

Fig.  9.     An  artificial  cast,  showing  the  radial  ribs,  spiral  lines,  keel,  and  umbilical  nodes. 
Figs.  10,  11,  12.     Side  and  front  views  (natural  size)  and  septa  (X  2);  diameter  29.5  mm. 

From  Upper  Triassic,  3  miles  east  of  Madison's  ranch,  between  Squaw  Creek  and  Pit 
River,  Shasta  County,  Cal.    Collection  of  J.  P.  Smith. 
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DI8C0TR0PITE8    8ANDLINGENSI8. 


PLATE   XXXVI. 

DlSC^OTROPITKS   SANI)LINGEN81S    HllUOr   (p.  (>3). 

Fkjs.    1,    2,   3.     Sido,    front,  and    rear  views    (X  4)   showinjr   the    l>eginning   of   t!ie   latorai    T\\ys; 

diameter  5.5  mm. 
Ficjs.  4,  5,  6,  7.     Side,  front,  and  rear  views  (X  5)  and  st^pta  (X  10);  diameter  4.25  nmi. 
FioM.  8,  9.     Fragment  of  whorl  (X   10)  and  septa;  diameter  3.20  nmi. 
Fi(J8.  10,  11,  12,  13.     Side,    front,   and   rear  views,  and   septa   (all  X   1'^),   larval   stajsre;   diameter 

2.68  nmi. 
FiGH.   14,  15,  16.     Side,  front,  and  n»ar  views  (X  20),  larval  stage;  diameter  1.50  mm. 
Fi«8.  17,  18.     Side  and  front  views,  larval  stage;  diameter  1.36  mm. 
FiGM.  19,  20,  21.     Shell  (X  2)  and  septa  (X  4);  diameter  15.5  nmi. 
Fi(i8.  22,  23,  24.     Shell  (X  2)  and  pepta  (X  4);  diameter  10  mm. 
Fkjh.  25,  26.     Outer  shell  and  the  keel;  diameter  9  mm. 

From  Upper  Triasaie,  3  miles  east  of  Madison's  ran(?li,  between  Squaw  Creek  an<l  Pit 
River,  Shasta  County,  Cal.     Collection  of  J.  P.  Smith. 
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DISCOTROPITES    SANDLINGENSIS. 


PLATE    XXXVII. 

Arckstes  (Proarckstes)  PAC1FICU8  H3^att  and  Smith  (p.  75). 

Fi(i8.  1,  2,  3.  Side  and  front  views  (  X  10)  and  septa  (X  15),  Stacheoc^ras  stage;  diameter  2.97  mm. 
Figs.  4,  5,  (5.  Side  and  front  views  (X  10)  and  septa  ( X  15),  Popanoceras  stage;  diameter  2. 16  mm. 
Figs.  7,  8,  9.     Side  and  front  views  (  X  15)  and  septa  (  X  20),  Adrianites  stage;  diameter  1.7  mm. 

From  Upper  Triassic,  3  miles  east  of  Madison's  ranch,  between  Squaw  Creek  and  Pit 
River,  Shasta  County,  Cal.     Collection  of  J.  P.  Smith. 

Hauerites  Ashleyi  H^'att  and  Smith  (p.  104). 

Figs.  10,  11,  12.     Side  and  front  views  (natural  size)  and  septa  (X  2). 

From  Upj>er  Triassic,  3  miles  east  of  Madison's  ranch,  between  Squaw  Creek  and  Pit 
Kiver,  Shasta  County,  Cal.     Collection  of  J.  P.  Smith. 

DiENERiA  Artiiaberi  Hyatt  and  Smith  (p.  106). 

Figs.  13,  14.    Side  and  front  views  (X  2);  diameter  15  mm. 

Figs.  15,  16.     Side  view^  (X  2)  and  septa  (X  4),  showing  the  goniatitic  character. 

From  Upper  Triassic,  3  miles  east  of  Madison's  ranch,  between  Squaw  Creek  and  Pit 
River,  Shasta  County,  Cal.    Collection  of  J.  P.  Smith. 
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ARCESTES    (PR0ARCE5TES)    PACIFICUS,    HAUERITES    ASHLEVI,    DIENERIA    ARTHABERI. 


PLATE   XXXVIII. 

PoLYCTTCLUS  NODiFER  Hyatt  aiid  Smith  (p.  201). 

Fioa.  1,  2,  3,  4.     Side,  front,  and  rear  views  (natural  size)  and  septa  (X  4). 

Fkjs.  5,  0.     Side  and  front  views. 

Figs.  7,  S.     Side  and  front  views,  showing  the  outer  shell. 

Figs.  9,  10.     Side  and  front  views,  showing  l>oth  shell  and  cast. 

Figs.  11,  12.     Side  and  front  views;  diameter  10  mm. 

Fi(J8.  13,  14,  15.     Side  and  front  views  (X  5)  and  septa  (X  10),  adolescent  stage;  diameter  3.5  mm. 

Figs.  16,  17,  18.     Side  and  front  views  (X  10)  and  septa  (X  20),  larval  stage;  diameter  2  mm. 

From  Upper  Triassic,  3  miles  east  of  Madison's  ranch,  between  Squaw  Creek  and  Pit 
River,  Shasta  County,  Cal.     Collection  of  J.  P.  Smith. 
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POLYCYCLUS    NODIFER. 


PLATE    XXXIX. 

Arpadites  Gabbi  Hyatt  and  Smith  (p.  175). 

Fios.  1,  2,  3.     Side  and  front  views  and  septa. 

Fi(JH.  4,  5,  (\j  7.     Side,  front,  and  rear  views  and  septa  (natural  size). 

Figs.  8,  9.     Side  and  front  views  at  early  maturity. 

Figs.  10,  11,  12.     Side  and  front  views  (X  2)  and  septa  (X  4);  diameter  18.5  mm. 

Figs.  13,  14.     Side  and  front  views  (X  2);  diameter  12.5  mm. 

Figs.  15,  Irt,  17.     Side,  front,  and  rear  views  (X  2),  end  of  adolescent  stage;  diameter  10  mm. 

From  Upper  Trias.sic,  3  miles  east  of  Madison's  ranch,  between  Squaw  Creek  and  Pit 

River,   Shasta  County,    Cal.  .  Figs.    1-3,    from    collection    United   States   National 

Museum;  figs.  4-17,  from  collection  of  J.  P.  Smith. 
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ARPADITES    GABBI, 


PLATE    XL. 

Clioxitks  Faiubanksi  II\'att  and  Smith  (p.  183). 

Fi(is.  1,  2,  3,  4.     Side,  front,  and  rear  views  (natural  size)  and  Kepta  (X?)  of  the  type  specimen. 
Fkj.  5.     Side  view  of  an  old  .s})e(^inien,  Hhowinj;  the  rou^rh  nculpture  in  old  age. 
Fi(i8.  B,  7,  S.     Side,  front,  an(i  rear  views;  diameter  49  nun. 
Fkjm.  9,  10,  11.     Side,  front,  and  rear  views;  diameter  32  mm. 

From  Upi)er  Triassic,  3  miles  east  of  ^ladison's  raneli,  l)etween  Squaw  Creek  and  Pit 

River,  Shasta  County,  Cal.     Figs.  1-4,  eolliH^tion  of  United  States  National  Museum; 

figs.  5-11,  collection  of  J.  P.  Smith. 
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PLATE   XXXVI. 

DiSOOTROPlTKS   SANDL1NCJKN81S    Huuer   (p.  (\S). 

Fujs.    1,    2,   3.     Side,    front,  and    rear  view.s    (X  4)   showinjr   the    l)eginninjir   of   the   lateral    nlw; 

diameter  5.5  mm. 
Fuiti.  4,  5,  6,  7.     Side,  front,  and  rear  views  (X  5)  and  «»pta  (X   10);  diameter  4.25  mm. 
Fkjh.  S,  9.     Fragment  of  whorl  (X   10)  and  septa;  diameter  3.20  nmi. 
FiciH.  10,  11,   12,  13.     Side,    front,   and   rear  views,  and   septa   (all  X   n),   larval   stage;   diameter 

2.()8  mm. 
Fics.  14,  15,  16.     Side,  front,  and  rear  views  (X  20),  larval  stage;  diameter  1.50  mm. 
Fkjs.   17,   18.     Side  and  front  views,  larval  stage;  diameter  1.30  mm. 
Figs.   19,  20,  21.     Shell  (X  2)  and  septa  (X  4);  diameter  15.5  nun. 
Fi(is.  22,  23,  24.     Shell  (X  2)  and  septa  (X  4);  diameter  10  mm. 
Figs.  25,  2().     Outer  shell  and  the  keel;  diameter  9  mm. 

From  I'pper  Triassic,  3  miles  east  of  Madison's  ranch,  l)etween  Squaw  Creek  and  Pit 
River,  Shasta  County,  Cal.     Collection  of  J.  P.  Smith. 
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DISCOTROPITES    SANDLINGENSIS. 


PLATE    XXXVII. 

A$u:yMrK9^  iVwfAW.usTVj^}  FArinrxs  Hyatt  and  Smith  <p.  75). 

VifM.  if  2f  Z,  KkI**  Hwl  iroui  vU'np  (  /  Uf,  atul  i¥^\Ask  (  /  15;,  Sin^hforernM  f>tJ^^e:  diameter  2.97  mm. 
Vu*n,  if  'ff  ft.  KuU'  nft*l  Iroui  sum  ft  f  /  10;  and  Hrpta  <  /  15;,  Poitauf/rtraM  ^ta^;  diameter  2.  16  mm. 
f  M*«i,  7,  H,  U,     H'ifU'  and  front  vm'W*»  (  /  15,  and  Mrpta  (  /  20),  Adriantleg  iftage;  diameter  1.7  mm. 

Ff'H/i   f'pjK'r  Trimmir,  '/,  tn'iUfi  #-a#»t  of  Ma'lifvm't*  ranch,  lietween  S<jiiaw  Creek  and  Rt 
Uiv«'r,  Hhai»ta  fount y,  (*al.     C'oHei'tion  of  J.  P.  .Smith. 

Uavkhitkh  Amiilryi  Hyatt  and  Smith  (p.  U}4). 

Vum,  10,  \\,  VI.    H'uU*  and  front  vh'Wh  (natural  nixe;  and  flepta  (X  2). 

Krrirn   l'p|K'r  TriH«*i<',  .'<  niil**>«  i-a^^t  of  Ma^liH^m^H  ranch,  tjetween  8quaw  Creek  and  Pit 
kiv«'r,  KhHMta  County,  Cal.     iUtWwX'Mm  of  J.  P.  Smith. 

DrKNKiiiA  AiiTiiAHKiii  Hyatt  and  Smith  (p.  106). 

Vum,  VAf  M.     Hid^  and  front  vIi^wm  (X  2);  diamet<fr  15  mm. 

KiON,  15,  HK     Hld«<  vl«»w  (/  2)  and  H4?pta  (X  4),  nhowing  the  goniatitic  character. 

From  rp|M'r  TriaHKic,  '{  niilen  <«Mt  of  Madison's  ranch,  Ix^tween  Squaw  Creek  and  Pit 
Klvifr,  Hhaifta  (/ounty,  Cal.    (^>llection  of  J.  P.  Smith. 
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ARCESTES    IPROARCESTES)    PACIFICUS,    HAUERITES    ASHLEVI,    DIENERIA    ARTHABERI. 


PLATE   XXXVIII. 

PoLYCYCLua  NODiFER  Hyatt  and  Smith  (p.  201). 

Fkjs.  1,  2,  3,  4.     Side,  front,  and  rear  views  (natural  Hize)  and  t»epta  (X  4). 

Figs.  5,  0.     Side  and  front  views. 

Figs.  7,  8.     Side  and  front  views,  showing  the  outer  shell. 

Fi(J8.  9,  10.     Side  and  fnmt  views,  showing  l)oth  shell  and  east. 

Figs.  U,  12.     Side  and  front  views;  diameter  10  mm. 

Figs.  13,  14,  15.     Side  and  front  views  (X  5)  and  septa  (X  10),  adolescent  stage;  diameter  3.5  mm. 

Figs.  16,  17,  18.     Side  and  front  views  (X  10)  and  septa  (X  20),  larval  stage;  diameter  2  mm. 

From  Upper  Triassic,  3  miles  east  of  Madison's  ranch,  between  Squaw  Creek  and  Pit 
River,  Shasta  County,  Cal.     Collection  of  J.  P.  Smith. 
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PLATE   XXXIX. 

AKrAinTKs  (lABBi  Hyatt  and  Smith  (p.  175). 

VuiH.  I,  2,  .'5.     Sid<*  ntu\  front  vii^wH  und  Hepta. 

Fkjh.  4,  5,  (i,  7.     SI<1<»,  front,  awl  n»ar  viewH  and  Hepta  (natural  size). 

KioH.  H,  SK     Siile  and  front  vifWM  at  early  maturity. 

VuiH   U),  11,  12.     Hide?  and  front  viewH  (X  2)  and  wpta  (X  4);  diameter  18.5  mm. 

KiOM,  lU,  14.     Side  and  front  viewH  (X  2);  diameter  12.5  mm. 

KioH.  15,  US,  17.     Side,  front,  and  rear  viewH  (X  2),  end  of  adolewent  ntage;  diameter  10  mm. 

From   np|K*r  TriaH.^ic,  3  miles  eawt  of  Madison's  ranch,  between  Scjuaw  Creek  and  Pit 

River,    Shanta   (-ounty,    Cal.  .  Fi>^.    1-3,    from    collecticm    United   States   National 

Mu<i(>um;  lij^H.  4-17,  from  collccticm  of  J.  P.  Smith. 
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ARPADITES    GABBI. 


PLATE   XL. 

Clionites  Faikbanksi  Hyatt  and  Smith  (p.  183). 

FiGH.  1,  2,  S,  4.     Side,  front,  and  rear  views  (natural  size)  ami  septa  (X2)  of  the  type  specimen. 
Fig.  5.     Sicie  view  of  an  old  s[)ednien,  show^inj^  the  rou«j;li  HC'ul]>tiire  in  old  age. 
Figs.  6,  7,  S.     Sicie,  front,  nn<i  rear  views;  diameter  49  mm. 
Fms.  9,  10,  11.     Side,  front,  anci  rear  views;  diameter  32  mm. 

From  Upi)er  Tria.«aie,  .S  miles  east  of  MadisonV  rancli,  i)etween  S(|uaw  Creek  and  Pit 

River,  Sha.sta  County,  Cal.     Fijjrs.  1—4,  collection  of  United  States  National  Museum; 

tigs.  5-11,  collection  of  J.  F.  Smith. 
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PLATE    XLI. 

Clionites  Fairbanksi  Hyatt  and  Smith  (p.  183). 

Fifjs.  1,  2.     Side  and  rear  viewn;  diameter  17.5  mm. 

Figs.  3,  4,  5.     Side,  front,  and  rear  views  (X  2),  adolescent  stage;  <liaraeter  14  mm. 

Fi(i8.  6,  7,  8.     Adolescent  stage  (X  2);  diameter  10.20  mm. 

Fi(i8.  9,  10,  11.     Adolescent  stage  (X  3);  diameter  7.5  mm. 

Fkih.  12,  13,  14.     Adolescent  stage  (  X  4);  corresponding  to  Tirolites;  diameter  5.08  mm. 

From  rp[)er  Triassic,  3  iniles  east  of  Madison*s  ranch,  between   S(|uaw  Creek  and  Pit 
River,  Shasta  County,  Cal.     Collection  of  J.  P.  Smith. 

Clionitks  (Stantonites)  kugosus  Hyatt  and  Smith  (p.  185). 

Figs.  15,  16,  17.     Side  and  front  views  (natural  size)  and  septa  (X  2)  of  ty|)e  s|>ecimen. 

Fkw.  18,  19.     Side  and  front  views  (natural  size). 

Fkjs.  20,  21.     Side  and  front  views,  adolescent  specimen;  diameter  20  mm. 

Figs.  22,  23.     Side  and  front  views  (X  2),  adolescent  stage;  diameter  14  mm. 

Figs.  24,  25,  26.     Side,  front,  and  rear  views  (X  5),  T/ro/i/^*  stage;  diameter  4.5  mm. 

From  Upi)er  Triassic,  3  miles  east  of  Madison's  ranch,  between  Squaw  Creek  and  Pit 
River,  Shasta  County,  Cal.     Collection  of  J.  P.  Smith. 
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CLIONITES    FAIRBANKS!,    CLIONITES    (STANTONITES)    RUGOSU& 


PLATE  XLII. 

CuoNTTES  (Traskitks)  hobustus  Hyatt  and  Smith  (p.  186). 

Fujs.  1,  2,  'A.     Side,  front,  and  rear  views  (natural  size)  of  the  type  specimen. 

Fi(J8.  4,  5,  ih     Si(ie  and  front  views  (natural  size)  and  septa  (X  2). 

Figs.  7,  8.     Side  and  rear  views  (natural  size).     Transition  from  adolescence  to  maturity;  diameter 

lU  mm. 
Fkjs.  9,  10,  11.     Side,  front,  and  rear  views  (X  IJ),  adolescent  stage;  diameter  16  mm. 
Fkjs.  12,  13.     Side  and  front  views  (X  2),  adolescent  stage  corresponding  to  Califomites;  diameter 

10  mm. 
Fkjs.  14,  15,  16.     Side,   front,  and   rear  views   (X    4),  adolest^ent  stage  corresponding  to    Tirolites; 

diameter  6.5  mm. 
Fir.8.  17,  IS,  19.     Side,  front,  and  rear  views  (X  5);    T/ro/ to  stage;  diameter  4.5  mm. 

From  Upper  Triassic,  3  miles  east  of  Madison's  ranch,  l)etween  Squaw  Creek  and  Pit 
River,  Shasta  County,  Cal.     Collection  of  J.  P.  Smith. 
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CLI0NITE8    (TRASKITESI    ROBUSTUa 


PLATE    XLIII. 

C1JOMTE8  (SiiASTiTKs)  coMPKESSus  Hvutt  and  Smith  (p.  188). 

Fi(.8.  1,  2,  .S,  4.     Side,  front,  and  rear  views  (natural  size)  anci  nepta  (X  2),  of  tyi>e  specimen. 

Ficis.  5,  (),  7.     Side,  front,  and  ri^ar  views;  diameter  28  mm. 

Fujs.  S,  9,  10.     Side  and  front  views  (X  2),  adolescent  stage;  <liameter  Ki  mm. 

Fi({8.  11,  12,  115.     Side,  front,  and  rear  views,  ad(»lescent  stage;  diameter  17  mm. 

Ficjs.  14,  15.     Side  and  front  views,  adolescent  stage  corresponding  to  Tiroliten;  diameter  5  mm. 

From  rpper  Triassic,  3  miles  east  of  Madison's  ranch,  Ijetweeu  Squaw  Creek  and  Pit 
River,  Shasta  County,  Cal.     Collection  of  J.  P.  Smith. 
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CLIONITES    ISHASTITESi    COMPRESSUS. 


PLATE  XLIV. 

Traohyckkas  (Pkotrachyckras)  Lkc^ontki  Hyatt  and  Smith  (p.  194). 

FiGrt.  1,  2.     Rijjjht  and  left  aides,  allowing  on  tlie  right  the  aurface  8(*ulptnre  and  on  the  left  the  septa, 
ty[)e  apecimen.     (PI.  XLV,  figs.  1  and  2). 

From  lJ[)|)er  Triasaicr,  :i  milea  e-aat  of  Madiaon'a  ranch,  l)etween  8(|uaw  Creek  and  Kt 
River,  Shaata  County,  Cal.     Colle<^tion  of  J.  P.  Smith. 
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PLATE   XLV. 

Trachyckras  (Protrachyceras)  Lecontei  Hyatt  and  Smith  (p.  194). 

FiGH.  1,  2.     Front  view  and  w?j)ta  of  the  same  Bpecimen  shown  in  PI.  XLIV,  figs.  1  and  2. 
Fi(iH.  3,  4.     Side  an(i  front  views  of  a  smaller  siHJcinien;  diameter  53  mm. 
Fkih.  5,  (i.     Side  view  (natural  size)  and  septa  (X  2);  diameter  42  mm. 

FiG8.  7,  8,  9.     Side  and  front  views  and  septa  (all  X  2);  diameter  26  mm.     (This  specimen  is  the 
inner  whorl  of  figs.  5  and  6.) 

From  Upper  Triassic,  3  miles  ea.st  of  Madison's  ranch,  between  Squaw  Creek  and  Pit 
River,  Shasta  County,  Cal.     Collection  of  J.  P.  Smith. 
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S.  QEOLOOICAL  SURVEV 


TRACHYCERA8    (PROTRACHYCERAS)    LECONTEI. 


PLATE    XLVI. 

Trachyceius  (Pkotkachycekas)  Lecontki  Hyatt  and  Smith  (p.  194). 

Figs.  1,  2,  8,  4.     Side,  front,  and  rear  views  ( X  3)  and  septa  (  X  fi),  adolescent  stage;  diameter  12  mm. 

Figs.  5,  (>.     8i<le  view  (  X  3)  and  septa  (  X  6),  adolesoent  stage;  diameter  10  mm. 

Figs   7,  8,  9.     Side,  front,  and  rear  views  (X  3);  diameter  8  mm. 

Figs.  10,  11,  12.     Side,  front,  and  rear  views  (X  5);  diameter  5.5  mm. 

Figs.  13,  14,  15.     End  of  larval  stage,  side,  front,  and  rear  views  (X  6);  diameter  3  mm. 

From  Upper  Triassic,  3  miles  east  of  Madison's  ranch,  between  Squaw  Creek  and  Pit 
River,  Shasta  County,  Cal.     Collection  of  J.  P.  Smith. 

SiHEMTES  Lawsoni  Hyatt  and  Smith  (p.  198). 

Figs.  16,  17.     Side  and  front  views  (natural  size)  of  the  tyin*.     (See  also  PI.  XrA^II,  figs.  1-8,  for 
septa  and  inner  whorl  of  the  same  specimen.) 

From  Upper  Triassic,  3  miles  east  of  Madison's  ranch,   hetween  Squaw  Creek  and  Pit 
River,  Shasta  County,  Cal.     Collection  of  United  States  National  Museum. 
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TRACHYCERAS    (PROTRACHYCERASt    LECONTEI,    SIRENITES    LAWSONl. 


PLATE  XLVII. 

SiRENiTES  Lawsoni  Hyatt  and  Smith  (p.  198). 

Figs.  1,  2,  3,  4.    Side,    front,   and    rear   views   and   septa;    inner  whorl   of  specimen   shown   on 

PI.  XLVI,  figs.  16  and  17. 
Fios.  5,  6.     Side  and  front  views  (X  2),  adolescent  stage;  diameter  25  mm. 
Figs.  7,  8,  9.    Side,  front,  and  rear  views  (X  2),  adolescent  stage;  diameter  17  mm. 

From  Upper  Triassic,  3  miles  east  of  Madison*8  ranch,  between  Squaw  Creek  and  Pit 
River,  Shasta  County,  Cal.     Collection  United  States  National  Museum. 

Sandlinoites  Andkksoni  Hyatt  and  Smith  (p.  200). 

Figs.  10,  11,  12.     Side,  front,  and  rear  views. 

From  Upper  Triassic,  8  miles  east  of  Madison's  ranch,  l>etween  Squaw  Creek  and  Pit 
River,  Shasta  County,  Cal.     Collection  of  J.  P.  Smith. 

RuABDOCERAS  RussELLi  Hyatt  (p.  203). 

Figs.  13,  14,  15.     Side  view  and  cross  section  (natural  size),  and  septa  (X  3). 

From  Upper  Tria&sic,  Noric   horizon,  near  Genesee,  Plumas  County,  Cal.     Collection 
United  States  National  Museum. 
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SIRENITES    LAWSONI,    SANDLINQITES    ANDERSON),    RHABDOCERAS    RUSSELU. 


PLATE   XLVIII. 

Atractites  Philippii  H\^att  and  Smith  (p.  205). 

Fig.  1.     Specimen  nliowinjr  phragmocone  and  guard. 
Fig.  2.     Phragmocone  (X  2)  of  the  above. 

Fig.  3.     Phragmocone  (X  2)  of  another  speiumen  from  Bear  Mountain,  Shasta  County,  showing  the 
external  8iphun(!le. 

From  Upper  Triassic,  8  miles  east  of  Madison's  ranch,  l)etween  S<|uaw  Creek  and  Pit 
River,  Shasta  County,  Cal.     Collection  of  J.  P.  Smith. 

Ortiioceras  8HA8TENSK  Hyatt  and  Smith  (p.  210). 

Figs.  4,  5.     Side  view  and  cross  section  (natural  size). 

From  Upper  Triassic,  3  miles  east  of  Madison's  ranch,  l^etween  Squaw  Creek  and  Pit 
River,  Shasta  County,  Cal.     Collectiim  of  J.  P.  Smith. 

MoJsvAROCERAS  TuRNERi  Hyatt  and  Smith  (p.  209). 

Figk.  6,  7,  8.     Sidt^  and  rear  views  and  septa. 
Figs.  9,  10.     Side  and  rear  views,  adolescent  stage. 

Fig.  11.     Small  fragment  (X  2)  of  inner  whorl  of  the  last  si>e<*imen,  showing  the  internal  lobe  and 
the  siphuncle. 

From  Upper  Triassic,  3  miles  east  of  Madison's  ranch,   l)etween  S<^uaw  Creek  and  Pit 
River,  Shasta  County,  Cal.     Collection  of  J.  P.  Smith. 
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ATRACTITES    PHILrPPri,    ORTHOCERAS    SHASTENSE,    MOJSVAROCERAS    TURNER1. 


PLATE    XLIX. 

Proclyik)\ai'tilu8  triadicus  Mojsisovic's  (p.  206). 

FiGH.  1,  2,  li.     Side  ami  front  views  ami  septa. 

From  UpiHjr  Triassic,  8  inileB  east  of  Madison's  ranch,  lietween  Squaw  Creek  and  Pit 
River,  Shasta  County,  Cai.     Collection  of  J.  P.  Smith. 
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PLATE   L. 

Proclydonautilus  triadicus  Hyatt  and  Smith  (p.  200). 

Figs.  1,  2.     Side  and  front  views. 

Figs.  3,  4,  5.     Side  and  front  views  of  an  immature  si)e(!imen,  and  a  rear  view  of  the  inner  whorl», 

shown  by  removing  part  of  the  outer  whorl. 
Figs.  6,  7,  8.     Side,  front,  and  rear  views  (X  2),  a<loles<*ent  stage;  diameter  18  mm. 
Fi(is.  9,  10,  11.     Side,  front.  an<l  rear  views  (X  2),  adolescent  stage;  diameter  12  mm. 
Figs.  12,  18,   14.     Si<le,  front,  and  rear  views  (X  3),  adolescent  stage,  corresponding  to  Colf)cer(ut; 

diameter  7  mm. 
Figs.  15,  16,  17.     Side,  front,  an<l  rear  views  (X  6),  larval  stage;  <Hamet€r  3  mm. 

From  Upper  Triassic,  8  miles  east  of  Madison's  ranch,  between  Squaw  Creek  and  Pit 
Kiver,  Shasta  County,  Cal.     Collection  of  J.  P.  Snuth. 
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PLATE  LI. 

CosMONAUTiLus  DiLLERi  Hyatt  and  Smith  (p.  207). 

Fin.  1.     Side  view;  diameter  20()  mm.     (See  also  Pi.  Lll,  fi^.  1,  for  front  view  of  the  same  specimen.) 
From  Upper  Triassic,  8  miles  east  of  MailiHon*»  rancli,  between  Squaw  Creek  and  Pit 
River,  Siia.sta  County,  Cal.     Collection  of  J.  V.  Smith. 
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C0SH0NAUTILU8   DILLERI. 


PLATE   LII. 

C08MONAUTILUS  DiLLKKi  Hyatt  and  Smith  (p.  207). 

Fig.  1.     Front  view;  diameter  200  inin.     (See  PI.  LI,  fig.  1,  for  side  view.) 

From  Upper  TriaHsic,  8  miles  east  of  Madison'n  ranch,  between  Squaw  Creek  and  Pit 
River,  Shasta  County,  Cal.     Collection  of  J.  P.  Smith. 
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COSMONAUTILUS    OtLLERI. 


PLATE    LIII. 

Co8MONai:tilus  Dilleki  Hyatt  and  Smith  (p.  207). 

Figs.  1,  2.     Side  and  froot  viewn;  <liaineter  125  mm.  (see  PI.  LIV,  figs.  1  and  2,  for  rear  view  and 
Hepta). 

From  Upper  Triaswic,  8  niilew  ea^t  of  Madison's  ranch,  between  Squaw  Creek  and  Pit 
Kiver,  Shasta  County,  Cal.     Collection  of  J.  P.  Smith. 
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PLATE   LIV. 

CosMOXAUTiLUs  DiLLKKi  Hyatt  and  Smith  (p.  207). 

Figs.  1,  2.     Rear  view  and  septa  of  specimen  shown  on  PI.  LIU,  figs.  1  and  2. 

Figs.  3,  4.     Side  and  front  views,  sliowing  transition  from  adol(»soence  to  maturity;  diameter  70  mm. 
From  Upi)er  Triassic,  8  miles  east  of  Madison's  ranch,  between  Squaw  Creek  and  Pit 
River,  Shasta  County,  Cal.     Collection  of  J.  P.  Smith. 
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PLATE    LV. 

CosMONAiTTiLUS  DiLLERi  Hyatt  and  Smith  (p.  207). 

Figs.  1,  2.  Side  and  front  views,  early  a<hilt  stage;  diameter  95  mm. 
Fuis.  3,  4,  5.  Si<le,  front,  and  rear  views,  adolescent  stage;  diameter  40  mm. 
FuiS.  6,  7,  8.  Side,  front,  and  rt»ar  views  (X  2),  adolescent  stage;  diameter  24  mm. 
Figs.  9,  10,  11.  Side,  front,  and  rear  views  (X  2),  larval  stage;  diameter  13  mm. 

From  Upper  Triaasic,  3  miles  east  of  Madison's  ranch,  between  Squaw  Creek  and  Pit 
Kiver,  Shasta  County,  Cal.     Collection  of  J.  V.  Smith. 
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PLATE    LVI. 

Arckstes  Andkrsoni  Hyatt  and  Smith,  sp.  nov.  (p.  74). 

Figs.  1,  2,  3.     Right  wide  and  front  (natural  nize)  and  wpta  (X  2)  of  the  type  flpecimen. 
Figs.  4,  5,  6.     Right  wide  and  front  (natural  size)  and  nepta  ( X  2)  of  a  smaller  specimen. 
Figs.  7,  8,  9.     Side,  front,  and  Hepta  (all  X  •'^)  of  a  young  specimen;  diameter  5  mm. 

From  Upper  Triassic  (Pseudomonotis  beds),  Muttleberry  Canyon,  8  miles  southeast  of 

I^ovelock,  West  Huml)oldt  Range,  Nevada.     Figs.  1,  2,  and  3,  collection  of  F.  M. 

Anderscm,  Berkeley,  Cal.;  figs.  4-9,  collecti<m  of  J.  P.  Smith. 

Placites  humboldtensis  Hyatt  and  Smith,  sp.  nov.  (p.  107). 

FujH.  10,  11,  12.     Ijcft  side  and  rear  (natural  size)  and  septa  (X  4)  somewhat  weathered. 

Fkjs.  13,  14,  15.     Right  side  and  front  views  (X  3)  and  septa  (X  <));  diameter  9  mm. 

Fi(iH.  16,  17,  18.     I^ft  side  and  front  views  (X  5)  an<l  septa  (X  10),  early  adolescent  stage;  diameter 

5.5  mm. 
Figs.  19,  20,  21,  22.     Left  side,  front,  and  rear  views  (X  10)  and  septa  (  X  20)  larval  stage,  showing  the 

siphuncle;  diameter  3  mm. 
FiciH.  23,  24,  25.     Left  side  and  front  (  X  2)  and  septa  (X  3);  diameter  15  mm. 

From  Upper  Triassic;  (Pseudomonotis  betls),  Muttlel)eiry  Canyon,  8  miles  southeast  of 
Lovel(K'k,  West  Humlmldt  Range,  Nevada.     Collection  of  J.  P.  Smith. 

RiiABDOCERAS  RussELLi  Hyatt  (p.  203). 

Fig.  26.     Side  view  (X  3). 

From  Upj)er  Triassic  (Noric  stage),  Muttleberry  Canyon,  8  miles  southeast  of  Lovelock, 
West  Humboldt  Range,  Nevada.     Collection  of  J.  P.  Smith. 
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ARCE5TES    ANDERSONI,    PLACITES    HUUBOLDTENSIS,    RHABDOCERAS    RUS5ELLI. 


PLATE    LVII. 

Ceratites  humboldtexsis  H3'att  and  Smith,  sp.  nov.  (p.  170). 

Fkjh.  1,2,  3.     Side,  front,  and  rear  views  of  an  adult  specimen,  showing  the  beginning  of  the  rough 

sculpture  characteristit;  of  maturity. 
Ficjs.  4,  5.     Side  view  (natural  size)  and  septa  ( X  2)  of  a  mature  form. 
Fi(;s.  6,  6a,  7.     Cross  section  and  side  view  (from  the  same  specimen),  showing  the  increase  in  breadth 

and  squareness  of  the  whorls. 
Figs.  8,  9,  10,  11.     Side,  front,  and  rear  views  (natural  size)  and  septa  (X  2),  of  a  specimen  at  the 

beginning  of  maturity. 
Figs.  12,  13.     Side  and  rear  views  (natural  size),  showing  the  end  of  the  adolescent  stage. 
Figs.  14,  15,  16.     Side,  front,  and  rear  views  (X  li),  adolescent  stage;  diameter  18  mm. 
Fkjs.  17,  18.     Side  and  rear  views  ( X  2),  adolescent  stage;  diameter  13  mm. 
Fi(tS.  19,  20,  21.     Side,  front,  and  rear  views  (X  3),  early  adolescent  stage;  diameter  8  mm. 
Figs.  22,  23.     Side  and  front  views  (X  ^)y  larval  stage;  diameter  4.5  mm. 

From  Middle  Triassic  ( Daonella  l)ed8),  on  the  divide  l)etween  Troy  Canyon  and  the  South 
Fork  of  American  Canyon,  West  Humboldt  Range,  Nevada.  Collection  of  J.  P. 
Smith. 
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PLATE  LVIII. 

Beyrichites  rotelliformis  Meek  (p.  155). 

Figs.  1,  2,  3,  4.     Side,  front,  and  rear  views  and  nepta. 

Figs.  5,  6.     Side  view  (natural  size)  and  septa  (X  2)  of  an  adolescent  specimen;  diameter  24  mm. 
Fkjs.  7,  8,  9.     Side,  front,  and  rear  views  (X  li),  adolescent  stage;  diameter  15  mm. 
Fi(is.  10,  11,  12.     Side,  front,  and  rear  views  (X  2),  adolescent  stage;  <liameter  11.5  mm. 
Figs.  13,  14,  15.     Side  and  front  views  ( X  <>)  and  septa  (  X  12),  end  of  larval  stage;  diameter  3.4  mm. 
From  Middle  Triassic,  on  divide  Iwtween  Troy  Canyon  and   South  Fork  of  American 
Canyon,  West  Humboldt  Range,  Nevada.     Collection  of  J.  P.  Smith. 

LoNGOBARDiTES  NEVADANus  Hyatt  and  Smith,  sp.  nov.  (p.  132). 

Figs.  16,  17,  18.     Side  and  front  views  (natural  jize)  and  septa  (X  2). 
Figs.  19,  20.     Side  view  (natural  size)  and  septa  (X  2). 

From  Middle  Triassic,  on  divide  between  Tmy  Canyon  and  South  Fork  of  American 
(>anyon,  West  Humboldt  Range,  Nevada.     Collection  of  J.  P.  Smith. 
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PLATE   LIX. 

Trachyceras  (Anolcitks)  Meeki  Mojsisovics  (p.  196). 

Fuis.  1,  2.     Side  and  front  viewjj  of  an  old  specimen.     This  sj)eciraen  shows  the  l^eginning  of  obsoles- 
cence of  sculpture  in  old  A^e. 
Figs.  3,  4,  5,  6.     Side,  front,  and  rear  views  ( X  2)  an<l  septa  (X  3),  adolescent  staj^c;  diameter  25  mm. 
Fuis.  7,  8,  9.     Side,  front,  and  rear  views  (X  2),  adolescent  stage;  diameter  14  nmi. 
Ficis.  10,  11,  12.     Side,  front,  and  rear  views  (X  2),  adolescent  stage;  diameter  10  mm. 
Ficis.  13,  14,  15.     Side,  front,  and  rear  views  (X  3),  showing  transition  from  larval  to  adolescent  stage; 

diameter  6  mm. 
Fi«8.  16,  17.     Side  and  front  views  (  X  4),  larval  stage,  corresponding  to  Tirolites;  diameter  4.5  mm. 

From  Middle  Triassic  (Daonella  l)ed8).  West  Humboldt  Range,  Nevada.  Figs.  1  and  2, 
from  Cottonwood  Canyon,  near  "Lucky  Dog"  mine;  figs.  3-17,  from  divide  Injtween 
Troy  Canyon  and  South  Fork  of  American  Canyon.     Collection  of  J.  P.  Smith. 
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TRACHYCERAS    (ANOLCITES)    MEEKI. 


PLATE    LX. 

DiNARiTES  BONiE-viST^:  Hyatt  and  Smith,  sp.  nov.  (p.  362.) 

Fig.  1.     I^ft  side. 

Fi(i.  2.     Front. 

Fig.  3.     Rear  view  (natural  size)  of  the  type. 

Fi(i.  4.     Septa  (X  2)  of  the  same  8j>ecimen. 

Figs.  5,  6.     Side  and  front  views  of  a  smaller  specimen. 

From  Middle  Triassic  (Daonella  beds),  at  Unionville,  Buena  Vista  Canyon,  West  Hum- 
boldt Range,  Nevada.     Collection  of  J.  P.  Smith. 

EuTOMOcERAS  Laubei  Mcck  (p.  131). 

Figs.  7,  8,  9.     Right  side,  left  side,  and  front  views. 

Fig.  10.     Septa  (X  2)  of  the  same  8i>ecinien. 

Fi(}.  11.     Right  Hide  view  (natural  t*ize)  of  another  specimen,  showing  the  ornamentation. 

From  Middle  Triai^sic  (Daonella  l)ed8),  on  the  divide  between  Troy  Canyon  and  the 
South  Fork  of  American  Canyon,  West  Humboldt  Range,  4  miles  south  of  Foltz 
post-office,  Humboldt  County,  Nev.     Collection  of  J.  P.  Smith. 

Lecanites  Voodesi  Hyatt  and  Smith,  sp.  nov.  (p,  139). 

Fkjs.  12,  13,  14.     Left  side,  right  side,  and  front  views  (natural  size)  of  type  specimen. 

Fi(j.  15.     Septa  (X  4)  of  the  same  specimen. 

F'iGs.  16,  17.     Side  and  front  views  of  a  smaller  specimen,  showing  the  greater  evolution  in  youth. 

Fi(i8.  18,  19.     Side  and  front  views  (natural  size)  of  a  specimen  just  changing  from  adolescence  to 

maturity;  diameter  19  mm. 
Figs.  20,  21,  22.     Adolescent  specimens;  diameter  15.5  mm. 
Fig.  20.     Left  side  (natural  size),  whole  specimen. 
Fig.  21.     Front  view  (natural  size),  whole  specimen. 

Fig.  22.     Same  sj)ecimen  ( X  3)  with  broken  part  of  whorl  removed,  to  show  the  cross  section  and  the 
larval  whorl  inside. 

From  Middle  Triassic  (Daonella  l)ed8),  on  the  divide  between  Tioy  Canyon  and  the 
South  Fork  of  American  Canyon,  West  Humboldt  Range,  4  miles  south  of  Foltz 
post-office,  Humboldt  County,  Nev.     Collection  of  J.  P.  Smith. 
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DINARITES    BON/E-VIST/E,    EUTOMOCERAS    LAUBEI,    LECAMTES    VOGDESI. 


PLATE    LXI. 

CoLUMBiTKS  PARISIANU8  Hyatt  and  Smith,  sp.  nov.  (p.  51). 

Fkj.     1.     Mature  .specimen,   showinj^  tho   iKxly  chamlHjr  to   l>e  one  revolution  in   length,  also  the 

ohHolesrenee  of  sculpture  at  maturity. 
Ficis.  2,  8,  4.     Side  and  front  views  (natural  size),  an<l  septa  ( X  2),  early  maturity. 
Fkjs.  5,  6,  7.     Side,  front,  and  rear  views  (natural  size),  to  show  the  sculpture  on  both  shell  and  i-ast. 
Figs.  S,  9.     Side  and  front  views  (natural  size),  end  of  adolescent  stage;  diameter  33  mm. 
Fiu.  10.     Front  view  (X  2),  broken,  showing  the  inner  whorl;  diameter  28  mm. 
Figs.  11,  12.     Side  and  front  views  ( natural  size)  of  whole  s{>ecimen,  adolescent  stage;  <Hameter  26  mm. 
Fi«.  13.     Front  view  (X  2)  of  broken  whorl  of  above  sp)ecimen,  showing  the  inner  whorl. 
Fuss.  14,  15.     Side  and  front  views  (X   2),  showing  (iadrloceras  stage  of  growth,  adolescent  stage 

dianieter  16  mm. 
Ficjs.  16,  17,  18.     Side  and  front  views  (X  2)  and  septa  (X  5),  early  adolescent  stage;  diameter  10  mm. 
Ficis.  19,  20,  21.     Side,  front,  and  rear  views  (X  6),  early  adolescent  stage;  diameter  3.32  mm. 

From  Ixiwer  Triassic,  1  mile  west  of  Paris,  Idaho.     (Lcxiality  1981,  U.  S.  Geol.  Survey.) 
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COLUMBITES   PARI6IANUS. 


PLATE   LXII. 

OrniCERAS  Spencki  Hyatt  and  Smith,  sp.  nov.  (p.  119). 

Fkss.   1,  2,  :^,  4.     Side,  front,  and  rear  views  (natural  size),  and  septa  (X  3).      (The  septa  do  not 

show  the  auxiliary  lobes  shown  by  mistake  in  the  drawing). 
FuiH.  5,  (),  7.     iSide  and  front  views  (natural  size)  and  septa  (X  2). 
FuiH.  8,  9,  10.     Side,  front,  and   rear  views   (X  5),  early  adolescent  stage;  diameter  5.5  mm. 

From  Lower  Triassic,  1   mile  west  of  Paris,   Idaho.     Collection  IT.  S.  Geol.  Survey. 

Meekockras  (Pkionolobus)  Jacksoni  Hyatt  and  Smith,  sp.  nov.  (p.  151). 

Fios.  11,   12,  13.     Side  and  front  views  (natural  size)  and  septa  (X  2),  of  type  specimen. 

Fkj.   14.     Side  view  (natural  me). 

Fi(i8.  15,   H).     Side  view  (natural  size)  and  septa  (X  2),  adult  stage. 

Fkjh.   17,  18.     Side  view  (natural  size)  and  septa  (X  2),  end  of  adolescent  stage;  diameter  25  mm. 

Fnis.  19,  2(),  21.     Side,  front,  and  rear  views  (X  6),  larval   stage;  diameter  3.2  mm. 

Frniii  l^wer  Triassic,  1   mile  west  of  Paris,  Idaho.     Collection  U.  S.  Geol.  Survey. 
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PLATE    LXIII. 

PsEUDOSAGECERAS  iNTERMONTANUM  Hyatt  and  Smith,  sp.  nov.  (p.  99). 

Fujs.  1«,  \h.     Side  and  front  viewn  (natural  t?ize). 
Fig.  Ic.     Septa  (X  2). 

FiGH.  2a,  26.     Side  and  rear  viewB  (natural  size). 
Fig.  2c.     Septa  (  X  2)  of  same  specimen. 

From  I^wer  Tria8sio,  1  mile  west  of  Paris,  Idaho.     locality  No.  1981,  U.  S.  Geol.  Sun-ey. 

Meekoceras  riLATUM  Hyatt  and  Smith,  sp.  nov.  (p.  144). 

Fi(i8.  3,  4.     Side  and  front  views  (natural  size). 

Fig.  5.     Septa  (natural  size)  of  the  same  specimen. 

Figs.  6,  7,  8.     Side,  front,  and  rear  views  (natural  size)  of  a  smaller  specimen. 

Fig.  9.     Septa  ( X  2)  of  the  same  specimen. 

From  Lower  Triassic,  1  mile  west  of  Paris,  Idaho.     Ix)cality  No.  1981,  U.  S.  Geol.  Sunday. 
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V.  8.  aCDLOaiCAL  SURVEY 


PttOFESSIONAL  PAPER  NO.  40    I 


PSEUD0SAQECERA8    INTERMQNTANUM,    MEEKOCEflAS    PILATUM. 


PLATE    LXIV. 

Paralecanites  Arnoldi  Hyatt  and  Smith,  sp.  nov.  (p.  136). 

Ficis.  1,  2,  8.     Right  Hide,  front,  and  rear  views  (X  2)  of  type  specimen. 

Fkj.  4.     Septa  (X  4)  of  the  same. 

Fi<}.  5.     Cro«H  section  (X  2). 

Vuin.  <),  7.     Ri^ht  side  ami  front  views  (X  2),  adolescent  8i)ecimen;  diameter  15  mm. 

Fi(i.  8.     Septa  (X  4)  of  tlie  same. 

Ficis.  9,  10,  11.     Right  side,  front,  and  n»ar  views  (X  3),  adolescent  stage;  diameter  5  mm. 

Fhj.  12.     Septa  ( X  6)  of  the  same. 

Fkjs.  18,  14,  15.     I^ft  side,  front,  and  rear  views  (X  3);  diameter  3.36  mm. 

Fio.  16.     St^pta  (  X  6)  of  the  same. 

From   Lower  Triassic  (Meekoceras  beds),  Wood  Canyon,  Asiwu  Ridge,  9  miles  east  of 
Soda  Springs,  Idalio. 


Meekoceras  ((jyronites)  aplanatum  White  (p.  146). 

Fios.  17,  18.     Side  and  front  views  (X  IJ). 

Fkj.  19.     Septa  (  X  4)  of  the  same. 

Fkjs.  20,  21.     Side  and  front  views  (X  3),  a<lolescent  stage;  diameter  14  mm. 

Fkj.  22.     Septa  ( X  6)  of  the  same. 

From  Lf>wer  Triassic  (Meekoceras  l)ed8),  Wood  Canyon,  Aspen  Ridge,  9  miles  east  of 
Soda  Springs,  Idaho. 
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B.  OEOLOGICAL  SURVEY 


PROFESSIONAL  P. 


PARALECANITES    ARNOLDI,    MEEKOCERAS    IGYRONITES)    APLANATUM. 


PLATE   LXV. 

UssuRiA  Waaoexi  Hyatt  and  Smith,  sp.  nov.  (p.  90). 

Fig.  1.    Side  view  of  larj^e  Hpe<'iinen,  8howin^  the  mature  septa. 

Fi(i.  2.     Septa  of  the  above  s|H?dmen. 

FioH.  3, 4.     Side  and  front  viewH  of  a  younger  sperirnen;  diameter  75  mm. 

Fi«.  5.    Septa  of  the  same. 

From  Lower  Triaflsic  (Meekoceras  bed«),  Wood  Canyon,  A^pen  Ridge,  9  miles  east  of 
Soda  Springs,  Idaha 
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PLATE    LXVI. 

UssuRTA  \Vaa(;km  Hyatt  and  Smith,  sp.  nov.  (p.  J)0). 


Fids.   1,  2.     Riglit  side  and  rear  viewH   (X  2),  a<lole8ceiit  staj?e,  showinj;   the  early  Ui^suria  8tage; 

diameter  85  nun. 
Fi<;.  :i.     Septa  (  X  2)  of  the  same. 

Fi(is.  4,  5.     I\i^ht  side  and  front  views  (X  2),  adolescent  sta^e;  diameter  30  mm. 
Fk;.  6.     Septa  (X'2)  of  the  same. 
Figs.  7,  8.     Si<le  an<l  front  views,  adolescent  staj?e,  showing  transition  from  ThainssocernH  to  Usfniria; 

diameter  17  I'rti'n. 
Fio.  9.     Septa  (X  .'M  of  the  same. 

Figs.  10,  11.     Ui^ht  side  and  frrmt  views  (X  8),  Thalas<so(rr<(s  stage;  dinmeter  13  mm. 
Fkj.  12.     Septa  (X  4)  of  the  same. 

From  Lower  Triassic  (Meekoceras  IxmIs),  Wood  Canyon,  Aspen  Ridge,  9  miles  east  of 
Soda  Springs,  Idalio. 
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G.  GEOLOGICAL  SURVEV 


PROFESSIONAL  PAPER  NO.  40    PL.  L 


USSURIA    WAAGEN1. 


PLATE    LXVII. 

UftsUKiA  Waaoeni  Hyatt  and  Smith,  sp.  nov.  (p.  90). 

Fi«8.   1,  2.     Side  and   front  views  of  a  laiye  npecimen   with   the  details  cf   the  septa  somewhat 

obliterated  by  weathering. 
From  Lower  Triasaiit   (Meekoceras  bed.-*),   Wotxl   (Canyon,  Asf)eu    Kidge,  9  miles  east 
of  Soda  Springs,  Idaho. 

Hedenstr(emia  Kossmati  Hyatt  and  Smith,  sp.  nov.  (p.  101). 

FiCiS.  '.\  4,  5,  6.     Ixjft  side,  right  side,  fmnt,  and  rear  views  of  the  type  specimen. 
Fi«.  7.     Septa  (X  2)  of  the  same. 

Fnjm   Lower    Triassie   (Meekoeeras  IhhIs)     Wood  Canyon,  As{)en  Ridge,  9  miles  east 
of  Soda  Springs,  Idaho. 
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J.  S.  QEOLOOICAL  SURVEV 


pnOFESSIONAL  PAPER  NO.  M    PL.  LXVII 


U8SURIA    WAAQENI,    HEDEN8TRCEMIA    K0S8MATI. 


PLATE    LXVIII. 

CoHDii.LKHiTKs  AX(iUT.ATus  Ilvatt  aiul  Smith,  sp.  nov.  (p.  110). 

Fkjs.  1,  2,  3.     Side  and  front  views  and  septa  of  a  very  lar^e  .specimen;  <iianieter  95  mm. 

Fi<;s.  4,  o,  6.     Side  view,  front,  and  septa  of  u  smaller  specimen;  diameter  80  mm. 

Fi(i.  7.     Side  view  (  X  3)  of  inner  coil,  inclosed  in  the  above  specimen;  diameter  alH)iit  20  mm. 

Fhjs.  8,  9.     Right  si<le  an<l  rear  views  (X  2),  adolescent  stage;  diameter  25  mm. 

Fig.  10.     Septa  (X  4)  of  the  same. 

From  Lower  Triassic  (Meekoceras  beds).  Wood  Canyon,  Asjien  Ridge,  9  miles  east  of 
Soda  Springs,  Idalio. 
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LI.  a  aCOLOOICAL  SURVEY 


PROFESSIONAL  P, 


CORDtLLERITES  ANQULATU& 


PLATE    LXIX. 

Inyoitks  Ovvkni  Ilyiitt  and  Smith,  sp.  nov.  (p.  184). 

Fn;.  1.     Sifle  view  of  larjre  sjKH'imen  nhowinji:  tlie  characteritstic  sculpture  and  tlie  8ej>ta;  <liaineter 

J)0  iiim. 
Fkjs.  2,  8.     Side  and  front  views;  dianieU*r  72  mm. 

Fi(j8.  4,  5,  (>.     I>cft  Mv.,  front,  and  rear  views  (X  2),  ailoleseent  Hj)ednien;  diameter  '^6  mm. 
Fi<is.  7,  H.     I^ft  side  and  front  views  (X  2),  ailolesoent  sta^e;  diameter  27  mm. 
Fkj.  \).     Septa  (X  4)   of  the  same. 

From  l^)wer  Tria.«si('  (Meekoeeras  l)eds),  I'nion  Canyon,   15  miles  southeast  of  Inde- 
pendence, Inyo  County,  Cal. 
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U.  &  aCOLOOICAl.  SURVEY 


PflOFESBIONAL  P 


INY0ITE8   OWENI. 


PLATE     LXX. 

FLRMIN0ITK8  RussKLLi  Hvatt  aiicl  Smith,  sp.  nov.  (p.  121). 

Fios.  1,  2.     Sido  ami  front  viewH  (natural  size). 
Fio.  .S.     Septa  (X  2)  of  the  same  siHH'inien. 

From  I^)wer  Triassic   (Meekoc^eraa   IhmIs),  Wood  Canyon,  Aspen   Ridge,  9  miles  east 
of  Stxla  8prinp«,  Idaho. 

Mekkockras  gkacilitatts  White  (p.  148). 

Fkjs.  4,  5.     Side  and  fnmt  views,  sliovving  the  full  length  of  the  lx)dy  c^hamber;  <liameter  77  mm. 
Fkss.  (i,  7.     Side  and  front  views,  showing  the  radial  fol<is;    diameter  G7  mm. 

From   Lower  Triassir   (Meekoceras   beds),   \Voo<l   Canyon,  Aspen   Ri<igts  9   miles  east 
of  Soda  Springs,  Idaho. 

Mkekoceras  (Komnckites)  MUSiiHACHANUM  White  (p.  149). 

Fkjs.  8,  9.     Side  and  front  views  (natural  size). 
Fig.  10.     Septa  (X  2)  of  the  same  specimen. 

From   Lower  Triassic  (Meekoc^eras  beiis),   VVoo<.l  Canyon,   Aspi»n   Kidge,  9  miles  east 
of  Soda  Springs,  Idaho. 
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u.  s.  eeoLoarcAL  survev 


PROFESSIONAL  PAPER  NO.  40    PL.  LXX 


FLEMINGITE8   RUSSELLI,    MEEK0CERA8   GRACILITATIS,    MEEKOCERAS   MU8HBACHANUM. 


PLATE    LXXI. 

C0RDILLERITK8  AN(JULATua  Hyatt  and  Smith  (p.  110). 

Fkj.  1.     Larval   shell  (X  S),  showinjj  dcvelopineiit   from    Proleraniten  U)  Pronoritei^  stage;   diameter 

6.5  mm. 
Fkj.  2.     Septa  (X  7),  Slcunites  Hta^;  diameter  10  mm. 
Fig.  3.     Septii  (X  7),  showing  Propinacoccrnx  sta^e;    diameter  11  i!n!i. 
Fig.  4.     Septa  (X  7);  diameter  12  mm. 

Fi(i.  5.     Septa  (X  7),  showing  tranHition  from  Projnmicocemni  to  CordillerUe^a;   diameter  17  mm. 
Fkj.  T).     Adult  stage   (X   IJ),  showing  (hrdiUeriteH  characters. 

From  Ix)wer  Triassic  (Meekoireras  beds),  VV<km1  Canyon,  9  miles  east  of  Soda  Springs, 
Idaho. 
Fkj.  7.     Pronorlifs  mixolofms,  to  show  the  tripartite  first  lateral  IoIh^  of  I^ouorites  (after  de  Koninck, 

Famie  dii  Calcaire  Carbonif.  Helgique,   II,  p.  122,  fig.   1). 
Fig.  8,  a.-h.     PronoriUn  prnepermims  Karpinsky,  to  show  the  <levelopment  of  the  septa   up  to  the 

l*ronor{tes  stage.      (After  Karpinsky,  Ammoneen  d.  Artinsk-Stufe.   PI.  I,  fig.  2, /-«. ) 
Fkj.  9.     Sicanitt'H  M(fjsrari  (iremmellaro,  to  show  the  Sicanitex  stage,  (after  Freeh,  T^thfea  Palwozoica, 

Bd.  2,  Lieferung  8,  PI.  LIX  <^  fig.  2/(). 
Fkj.  10.     PropinacocernH  Peyrichi  (Jemmellaro,  to  show  the  Propi intcoceraH  stAg^,  (after  Fre<*h,  I^etluva 

Pala»ozoioa,  Bd.  2,  Lieferung  8,  p.  476,  fig.  8). 
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PROFESSIONAL  PAPER  NO.  « 


PLATE    LXXII. 

CoLLTMBITKS    PAKISIANUS    Hvatt   Hlld    Slllitll,    sp.    IIOV.    (p.    51). 

Figs.  1,2,8,4.     Protcx'onch  and   three  chamlKTs  (X  80);  <liaiiu'ter  O.oO  inni.     Fig.   1   from  front, 

fijr.  2  from  right  side,  lig.  8  from  below,  and  tig.  4  from  above. 
Figs.  5,  6.     Protoconch  and   two-thirds  of  a  revolution  of  the  larval  shell  (X  80);  diameter  0.75 

mm.     Fig.  5  from  front,  tig.  6  from  right  side. 
Fuis  7,  8,  9.     L<»ft  side,  front,  and  rear  views,  larval  stage;  diameter  1.50  mm. 
Figs.  10,  11,  12.     Right  side,  front,  and  rear  views,  larval  stage;  <liameter  1.75  mm. 
Figs.  18,  14,  15.     Right  side,  front,  and  rear  views  (X    10),  larval  stage;  <liameter  8  mm. 
Figs.  16,  17,  18.     Right  side,  front,  and  rear  views  (X  4),  adolescent  stage;  diameter  8.50  mm. 
Fi(is.  19,  20,  21.     I^ft  side,  front,  and  rear  views  (X  8),  adolescent  stage;  diameter  10  mm. 
Fi(t8.  22,  28,  24.     Ix?ft  side,  front,  an<l  rear  views  (X  2),  adolescent  stage;  <iiameter  15  mm. 

From  I^)wer  Triassic  (C(»lnmbites  Ix'ds),   1  mile  west  of    Paris,   Idaho.     Collection   of 
r.  8.  (leol.  Survey. 
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C0LUMBITE8   PARISIANU8. 


PLATE    LXXIII. 

Paranannites  ASPENEN8I8  Hyatt  and  Smith,  sp.  nov.  (p.  81). 

Figs.  1,  2.     I^ft  side  and  front  views  (X  2)  of  the  type  specimen. 

Fkj.  3.     Septa  (X  4)  from  above  specimen. 

Fmjh.  4,  5.     Right  side  and  front  views  (X  2)  of  a  smaller  specimen. 

Fkj.  ().     Septa  (X  4)  of  the  same  sj)ecimen  with  the  inner  septa  drawn   from  a  piece  broken  off 

the  coil. 
Ficis.  7,  8.     Left  side  and  fmnt  views  (X  2);  diameter  12  mm. 
Fid.  9.     Septa  (X  4)  from  the  aln^ve. 

Fkjs.  10,  11.     Right  side  and   front  views  (X  3);  diameter  9  mm. 
Fkj.  12.     Septa  ( X  6)  of  the  same. 

Figs.  13,  14,  15.     Ix^ft  side,  front,  and  rear  views  (X  4),  Nmmites  stage;  diameter  7  mm. 
Fig.  16.     Septa  (X  6)  of  the  same. 

Figs.  17,  18.     Right  side  and  front  views  (X  4),  XarmiteH  stage;  diameter  5.5  nnn. 
Figs.  20,  21.     Right  side  and  front  views  (X  5),  yanmlea  stage;  diameter  3.88  nun. 
Yui.  22.     Septa  (X  10)  of  the  same. 

Fkjs.  23,  24.     Right  side  and  front  views  (X  5),  Pronamiites  stage;  diameter  2.5  mm. 
Fig.  25.     Septa  (X  10)  of  the  same. 
Figs.  26,  27,  28.     Right  side,  front,  and  rear  views  ( X  30) ,  transition  from  Parodoveran  to  ProjtatmiUs 

stage;  diameter  1.40  mm. 
Figs.  29,  30.     Side  and  front  views  (X  30),  early  larval  stage  showing  the  latisellate  first  septum; 

diameter  0.54  mm. 

From  Lower  Triassic  (Meekoceras  beds),  VV^ood  Canyon,  Aspen  Ridge,  9  miles  east  of 
Sotla  Springs,  Idaho.     Collection  of  U.  S.  Geol.  Survey. 
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PARANANNITE8    A8PENENSI& 


PLATE    LXXIII. 


Paranannites  A8PENEN8I8  Hvatt  and  Smith,  sp.  nov.  (p.  81). 

Figs.  1,  2.     I^ft  side  and  front  views  (X  2)  of  the  type  specimen. 

Fiii.  3.     Septa  (X  4)  from  above  sj^ecimen. 

Fi(;8.  4,  5.     Right  side  and  front  views  (X  2)  of  a  smaller  specimen. 

Fkj.  f).     Septa  (X  4)  of  the  same  specimen  with  the   inner  septa  drawn   from  a  piece  broken  off 

the  coil. 
FioH.  7,  8.     Left  side  and  front  views  (X  2);  diameter  12  mm. 
Fi(i.  9.     Septa   (X  4)  from  the  above. 

Fi({8.  10,  11.     Right  side  and   front  views  (X  3);  diameter  9  mm. 
Fkj.  12.     Septa  ( X  «)  of  the  same. 

Fios.  13,  14,  15.     I^ft  side,  front,  and  rear  views  (X  4),  Nannites  stage;  diameter  7  mm. 
Fio.  16.     Septa  (X  6)  of  the  same. 

Figs.  17,  18.     Right  side  and  front  views  (X  4),  yanrntes  stage;  diameter  5.5  nnn. 
Fios.  20,  21.     Right  side  and  front  views  (X  5),  Nanmles  stage;  diameter  3.88  nnn. 
Fio.  22.     Septa  (X  10)  of  the  same. 

Fios.  23,  24.     Right  side  and  front  views  (X  5),  PronannUes  stage;  diameter  2.5  mm. 
Fig.  25.     Septa  (X  10)  of  the  same. 
Fkjs.  26,  27,  28.     Right  side,  front,  and  rear  views  (  X  30) ,  transition  from  Parodocerax  to  Proimnmte* 

stage;  diameter  1.40  mm. 
Figs.  29,  30.     Side  and  front  views  (X  30),  early  larval  stage  showing  the  latisellate  first  septum; 

diameter  0.54  mm. 

From  I>ower  Triaasic  (Meekoceras  befls),  Wooci  Canyon,  Aspen  Ridge,  9  miles  east  of 
Soda  Springs,  Idaho.     Collection  of  U.  S.  Geol.  Survey. 
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PARANANNITE8   A8PENEN8I& 


PLATE    LXXIV. 

Trachyceras  (Anolcites)  Meeki  Mojsisovics  (p.  196). 

Figs.  1,  2,  3.     Side,  front,  and  rear  views. 

Figs.  4,  5.     Side  and  rear  views,  adolescent  stage;  diameter  23  mm. 

Figs.  6,  7.     Side  and  front  views  (X  2),  earlier  adolescent  stage,  broken  whorl,  showing  the  larval 
stage  inside;  diameter  13  mm. 

From  Middle  Triassic,  West  Humboldt  Range,  Nevada;  figs.  1-3,  from  Cottonwood 
Canyon  near  "Lucky  Dog"  mine;  figs.  4-7,  from  divide  between  Troy  Canyon  and 
South  Fork  of  American  Canyon.     Collection  of  J.  P.  Smith. 

Sageceras  Gabbi  Mojsisovics  (p.  97). 

Figs.  8,  9.     Side  and  front  views  of  an  old  specimen. 

From  Middle  Tria.ssic,  from  divide  between  Troy  Canyon  and  South  Fork  of  American 
Canyon,  West  Humboldt  Range,  Nevada.     Collection  of  J.  P.  Smith. 

SiBYixiTES  LouDERBACKi  H^^att  and  Smith  (p.  58). 

Figs.  10,  11.     Side  and  front  views  (natural  size). 
Fig.  12.     Septa  (X  31). 

From  Middle  Triassic,  from  divide  l)etween  Troy  Canyon  and  South  Fork  of  American 
Canyon,  West  Humboldt  Range,  Nevada.     Collection  of  J.  P.  Smith. 
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PROFESSIONAL  PAPER  Na  W    PL.  LXXIV 


TRACHYCERA8   MEEK1,   8A0ECERA8   QABB1,   8IBYLUTE3   LOUDERBACKI. 


PLATE    LXXV. 

Celtites  Halli  MojsisovicH  (p.  125). 

Fig.  1.     Oroee  section  (natural  size),  mature  specrimen. 
Fid.  1-a.     Inner  whorls  (enlarged)  of  the  same. 
Figs.  2,  3.     Adolescent  stage  (X  2);  diameter  13  mm. 
Figs.  4,  5.     Adolescent  stage  (X  4);  diameter  7  mm. 

From  Middle  Triassic,  on  the  divide   between  Troy  Canyon  and  the  South  Fork   of 
American  Canyon,  West  Huml)oldt  Range,  Nevada.     Collection  of  J.  P.  Smith. 

LoN(;oBARDiTES  NEVADANUS  Hyatt  and  Smith  (p.  132). 

Figs.  6,  7.     Enlarged  twice. 

Figs.  8,  9.     Side  view  (X  6)  and  septa  (X  12),  larval  stage;  diameter  4  mm. 

From  Middle  Triassic,  on  the  divide  between  Troy  Canyon  and  the  South  Fork  of 
American  (^anyon,  West  Humboldt  liange,  Nevada.     Collection  of  J.  P.  Smith. 

Lecamtes  Vogdesi  Hyatt  and  Smith  (p.  139). 

Fig.  10.     Side  view,  early  adult  stage;  diameter  23  mm. 

Figs.  11,  12,  13.     Side,   front,  and  rear  views  (X  10),   larval  stage,  corresponding  to  Paralecanitejt; 
diameter  2.36  mm. 

From  Middle  Triassic,  on  the  divide  l>etween  Troy  Canyon  and  the  South  Fork  of 
American  Canyon,  West  Humboldt  Range,  Nevada.     Collection  of  J.  P.  Smith. 

Saoeceras  Gabbi  Mojsisovics  (p.  97). 

Fig.  14.     Side  view  (X  2),  adolescent  stage;  diameter  18  mm. 
Fig.  15.     Septa  (X  4)  from  the  same. 

From  Middle  Triassic,  on  the  divide  between  Troy  Canyon  and  the  South   Fork   of 
American  Canyon,  West  Humboldt  Range,  Nevada.     Collection  of  J.  P.  Smith. 
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CELTITE8   HALLI,   L0NQ06ARDITES   NEVAOANUS,   LECANITES   VOQOESI,   8AGECERAS  OABBI. 


PLATE    LXXVI. 

PoPANOCERAs  (Parapopanoceras)  Haugi  lijatt  and  8mith  (p.  71). 

Fkis.  1,  2,  3.     Side,  front,  and  rear  viewH. 
Ficj.  4.     Septa  (X  3)  of  another  sj^eoinien. 
Figs.  5,  6.     Side  and  front  of  a  smaller  Hi>e<iinen. 
Fig.  7.     Septa  (X  3)  of  the  above  spi^ciinen. 

Figs.  8,  9.     Side  and  front  ( X  2)  broken  so  as  to  show  the  inner  whorls. 
Fig.  10.     Septa  (X  4)  of  the  above  specimen. 

Fkjs.  11,  12,  13,  14.     Side,  front,  and  rear  views  ( X  3)  and  septa  ( X  6),  adolescent  stage,  corresponding 
to  Pofmiioceran;  diameter  9.5  mm. 

Figs.  15,  16,  17.     Side  and  front  (X  0)  and  septa  (X  12),  early  adolescent  {Adrianilen)  stage;  diameter 

4.5  mm. 
Figs.  18,  19,  20.     Side  and  front  (X   10)  and  septa  (X  20),   larval    (Paralegoceras)  stage;  diameter 

2.88  mm. 
Figs.  21,  22.     Rear  (X  10)  and  septa  (X  20)  larval  {Gastrioceras)  stage. 

From  Middle  Triassic,  Union  Wash,  Inyo  Range,  Inyo  County,  Oal.     Collection  United 
States  National  Museum. 
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POPANOCERAS   HAUQI. 


PLATE    LXXVII. 

Meeko('kiia8  (Gyronites)  aplanatum  White  (p.  146). 

Fi(i8.  1,  2.     Side  view  (natural  ifize)  and  septa  (X  2). 

From  Ivower  Triai«ir,  Union  Wanh,  Inyo  Range,  Inyo  County,  Cal.     CJollection  United 
States  National  Museum. 

Prionolobus  Waa(;em  Hyatt  and  Smith  (p.  15U). 

Fuis.  3,  4.     Side  and  front  view  (natural  size). 
Fkj.  5.     Septa  (X  4)  of  the  same. 
Figs.  H,  7.     Smaller  specimen  (natural  size). 
Fi(i.  S.     Septa  (X  4)  of  the  same. 

From  Lower  Triassic,  Union  Wash,  Inyo  Range,  Inyo  County,  Cal.     Collection  United 
States  National  Museum. 

Parale(^amtk.s  Arnoldi  H3'att  and  Smith  (p.  136). 

Fkjs.  9,  10,  11.     Adult  stage  (X  3). 

Fk;.  12.     Septa  (X  tt)  of  the  same  speeimen. 

From  Lower  Trias.-ic,  Union  Wash,  Inyo  Range,  Inyo  County,  Cal.     Collection  United 
States  National  Musemn. 
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PLATE   LXXVIII. 

Inyoites  Oweni  Hyatt  and  Smith  (p.  134). 

Fio.  1.     Septa  ( X  3)  of  a  young  specimen;  diameter  3  mm. 

Fi«8.  2,  3.     Adolescent  stage  (natural  size);  diameter  33  mm. 

Figs.  4, 5.     Above  specimen  (X  2) ,  with  one-third  of  a  revolution  removed,  giving  a  diameter  of  22  mm. 

Fi(is.  6,  7.     The  same  specimen  ( X  3),  with  another  third  of  a  revolution  removed,  giving  a  diameter 

of  17  mm. 

Fig.  8.     Septa  ( X  6)  of  the  same. 

From  Lower  Triassic,  Union  Wash,  Inyo  Range,  Inyo  County,  Cal.     CJollection  United 
States  National  Museum. 

Lanceolites  compactus  Hyatt  and  Smith  (p.  113). 

Figs.  9,  10.     Mature  specimen  (natural  size);  diameter  65  mm. 
Fig.  11.     Septa  (X  li)  of  the  same  specimen. 

From  I^ower  Triassic,  Union  Wash,  Inyo  Range,  Inyo  County,  Cal.     Collection  United 
States  National  Museum. 
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1NY0ITE8   OWENl,    LANCEOUTES   COMPACTU& 


PLATE   LXXIX. 

Tr()i*itks  subbullatus  Hauer  (p.  ()7.) 

Fr(i8.  1,  2.     Adolencent  ntajre;  diainetcr  4.6  mm.,  showing  the  k)l)eH  l^ecoming  ammonitic  at  4.5  mm. 

(Bhell  X  «)  and  ^epta  (X  12). 
FiGH.  3,  4,  5,  H.     Larval  stage;   diaiuett»r  2.04  mm.,  showing  the  goniatitic  septa  (X  20)  and  the 

l)eginning  of  the  keel  at  diameter  of  2  mm.   (shell   X  10). 
Fkjs.  7,  S,  9,  10.     larval  stage;   diameter  1.83  mm.,  showing  (iastrioceras  stage  (shell  X  10)  and 
septa  (X  20). 

From  IJpiH»r  Triassic.  (Karnic  stage,  zone  of  Tropites  mhhullatui<)^  3  miles  east  of 
Madison's  ranch,  l)etween  Stjuaw  ('ret^k  and  Pit  River,  Shasta  County,  Cal. 
Collection  of  J.  P.  Smith. 

Takdeceras  parvum  Hyatt  and  Smith  (p.  44.) 

Fkjs.  11,  12,  13.     Type  si)t»cimen   (X  2);  diameter  11  mm. 
Fi(iH.  14,  15,   IB.     Smaller  specimen  (X  3);  diameter  7  mm. 
Fkjh.  17,  18.     Shell  (X  4)  and  septa  (X  6);  diameter  6  mm. 
Figs.   19.  20.     Adolescent  stsige  (X  6);  d'ameter  3.44  mm. 

From    Upper   Triassic  (Karnic   stage,  zone   of    Tropites    suhfrullatns  ),  3   miles  east  of 

Madison's    ninch,    between    Squaw    Creek   and    Pit   River,    Shasta   County,   Cal. 

Colle<!tion  of  J.  P.  Smith. 
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PLATE    LXXX. 

Tkopiceltttes  Frechi  Hyatt  and  Smith  (p.  59). 

Ficjs.  1,  2,  3.     Natural  Hize. 

Fi(J8.  4,  5.     Natural  size. 

Fir.H.  tt,  7,  8.     Natural  size. 

Fi(i.  9.     Septa  ( X  3)  of  the  same  specimen. 

Figs.  10,  11.     An  old  specimen  showing  change  of  sculpture. 

From  Upper  Triassic  (zone  of  TVopites  sufjlmllaius) ^  3  miles  east  of  Madison's  ranch, 
between  Squaw  Creek  and  Pit  River,  Shasta  CJounty,  Cal.     Colle(;tion  of  J.  P.  Smith, 

Paraganides  CALIFORNICU8  H^^att  and  Smith  (p.  78). 

Figs.  12,  13,  14.    Shell  ( X  2)  and  septa  (X  4)  of  type  specimen. 

FiGH.  15,  16.     Enlarge<l  twice. 

Figs.  17,  18.     Enlarged  three  times. 

Fkjs.  19,  20,  21.    Shell  ( X  6)  and  septa  (X  12),  adolescent  stage;  diameter  3.5  mm. 

From  Upper  Triassicr  (zone  of  Troifiles  mhhnUatus) ^  3  miles  east  of  Madison's  ranch, 
between  Squaw  Creek  and  Pit  River,  Shasta  County,  Cal.     Collection  of  J.  P.  Smith. 
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TROPICELTITES    FRECHI,    PARAGANIDES    CALIFORNICU& 


PLATE    LXXXI. 

Akce8TE8  i»acificus  Hyatt  and  Smith  (p.  75). 

Figs.  1,  2,  3.     Shell  (natural  size)  and  K»pta  (X  2)  of  type  specimen. 
Figs.  4,  5,  6.     Shell  (X  3)  and  septa  (X  4);  diameter  1]  mm. 
Figs,  7,  8,  9.     Shell  (X  5)  and  septa  (X  6);  diameter  5.34  mm. 

From    Upi)er  Trias  (zone  of    Tropilc^  xnhhuUatns),  3   miles  east  of    Madison's    ranch, 

between   Scjuaw   Creek   and   Pit   River,  Shasta  ('ounty,  Cal.     (JoUection  of  J.    P. 

Smith. 

DiENERiA   Artiiaberi   Hyatt  and  Smith  (p.  106). 

Figs.  10,  11.     Enlarge<l  twice;  diameter  10  mm. 

Figs.  12,  13,   14.     Adolescent  stajre  (X  3);  diameter  7  mm. 

Figs.   15-18.     Shell  (X  6),  septa  (X  8),  Amhitex  stajre;  diameter  3.6  mm. 

Figs.  19,  20.     Larval  stage  (X  8);  diameter  2.52  mm. 

Figs.  21,  22,  23.     Larval  stajre  (X  10);  diameter  1.64  mm. 

Figs.  24,  25.     larval  stage  (X  20);  diameter  0.66  mm. 

Fnnn  Upi)er  Trias  (zone  of  Tropiten  trubfrnllntim)^  3  miles  east  of  Madison's  ranch, 
between  Scjuaw  Creek  and  Pit  Uiver,  Sliasta  County,  Cal.  Collection  of  J.  P. 
Smith. 
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ARCESTES    PACIFtCUS,    DIENERIA    ARTHABERl. 


PLATE    LXXXI. 

Arckstks   PAciFirus   Hyatt  and  Smith  (p.  75). 

FiGH.  1,  2,  3.     Shell  (natural  sizo)  and  sejita  (X  2)  of  type  ppecimen. 
Figs.  4,  5,  6.     Shell  (X  3)  and  septa  (X  4);  diameter  11  mm. 
Figs.  7,  8,  9.     Shell  (X  5)  and  septa  (X  (>);  diameter  5.34  mm. 

From    Upper  Trias  (zone  of    Tropites  mihhuUatns),  3   miles  east  of    Madison's    ranch, 

between   Squaw   Creek  and    Pit   River,  Shasta  (-ounty,  Cal.     (JoUeetion  of  J.    P. 

Smith. 

DiENKRiA   Arthaberi   Hyatt  and  Smith  (p.  106). 

Figs.  10,  11.     Enlarged  twice;  diameter  10  mm. 

Fkjs.  12,  13,  14.     Adolescent  stage  (X  3);  diameter  7  mm. 

FiGH.   15-18.     Shell  (X  6),  septa  (X  8),  Ambitci^  stage;  diameter  3.6  mm. 

Figs.  19,  20.     Larval  stage  (X  8);   diameter  2.52  mm. 

Figs.  21,  22,  23.     larval  stage  (X  10);  diameUT  1.64  mm. 

Figs.  24,  25.     larval  stage  (X  20);  diameter  0.66  mm. 

Fn)m  Upi>er  Trias  (zone  of  TropHen  frjbfmUatvs)^  3  miles  east  of  Madison's  rancli, 
between  Squaw  Creek  and  Pit  liiver,  Shasta  County,  Cal.  Collection  of  J.  P. 
Smith. 
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PLATE    LXXXII. 

TiROLiTEs  (Metatirolites)  FOLIACEU8  Dittiiiar  (p.  160). 

Figs.  1,  2.     Enlarged  twice;  diameter  19.5  mm. 

Fkjm.  3,  4.     Knlaiye^l  twice;  diameter  17  mm. 

Fi«H.  5,  6,  7,  8.     Shell  (  X  2)  and  wepta  (X  4);  diameter  13  mm. 

FiG8.  9,  10.     Enlaiyed  twice. 

From  Upper  Triassic  (zone  of   Tropites  mhhulUitus),  3  miles  east  of  Madison^s  ranch, 
between  Squaw  Creek  and  Pit  River,  Shasta  County,  Cal.     C'Olle<!tion  of  J.  P.  Smith. 

Californites  Merriami  Hyatt  and  Smith  (p.  180). 

FujH.  11,  12,  13,  14.     Shell  (natural  size)  and  septa  (X  4). 
Fios.  15,  16,  17.     Natural  size. 

Figs.  18,  19,  20.     Adolescent  stage  (X  2);  <liameter  10  mm. 
Figs.  21,  22,  23.     Larval  stage  ( X  4);  diameter  4.5  nun. 

From  Upper  Triassic  (zone  of    Tropites  mbfmtlatns),  3  miles  east  of  Madison's  ranch, 
l)etween  Squaw  Creek  and  Pit  River,  Shasta  County,  Cal.     Collection  of  J.  P.  Smith. 
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TIROLITES    FOLIACEU8,    CALIFORNITES    MERRIAMI. 


PLATE    LXXXIII. 

Arpaditks  CiAiuii  Hyatt  and  Smith  (p.  175). 

Figs.  1,  2,  8.     End  of  a<l()le^!Cont  ntajre,  shell  (X  J^)  an<l  septa  (X  6);  diameter  9.5  mm. 
Fids.  4,  5,  ().     DiimrHi's  nta^e  (X  5);  diameter  4.6  mm. 

FkiH.  7,  8,  9,  10.     Dinarths  staji?e,  shell   (X  5)  and  septa  (X  10);  diameter  8.40  mm. 
Figs.  11,  12,  18.     T'irolitcH  stajye  (X  10);  diameter  2.19  mm. 

From  Uppnr  Triassic  (zone  of  TrttpiU'n  mhlndhttuH)^  8  miles  east   of  Ma<lison'8  rancth, 
lu'tween  Scjuavv  Creek  an<l  Pit  River,  Shasta  ('oiinty,  (^al.    Colleetion  of  J.  P.  Smith. 

CuoMTES  (Neanites)  CALiFOKNicus  Hyatt  and  Smith  (p.  190). 

Figs.  14,  15,  IB.     Natural  size. 

Figs.  17,  18,  and  18a.     CtillfnrnltfH  stage  (X  1}). 

Figs.  19,  20,  21.     Califoruitca  stage  (X  2),  adolescent;  <liameter  18  mm. 

Fig.s.  22,  28,  24.     Tiro/itcs  stiige  (X  4),  adolescent;  diameter  (J  mm. 

Figs.  25,  26,  27.     Tirolitetf  stage  (X  5);  diameter  4.5  mm. 

From   Upper  Tria-ssic  (zone  of    IVopites  suhhullatun,  8   miles  east  of  Madison's  ranch, 
l)et\veen  Stjuaw  Creek  and  Pit  Kiver,  Shasta  County,  Cal.     Collection  of  J.  P.  Smith. 
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ARPADITE8    QABBI,    CLIONITES    CALIFORNICUS. 


PLATE    LXXXIV. 

Hei)exstk(Emia  Kossmati  Hyiitt  and  Smith  (p.  101). 

Fkj.  1.     Side  view  of  an  adult  si)e(riin('ii. 

Fkj.  2.     Septa  (X  2)  of  the  al)ove  »])e(inien. 

Fi(i8.  3,  4,  5.     Adolescent  staj^e  (X  2);  <iian)eti>r  23  mm. 

Fi(i.  6.     Septa  ( X  3)  of  the  a]x)ve  speeimen. 

Fi(i.  7.     Septa  (X  3)  of  another  npecimen;  diameter  20  mm. 

Figs.  8,  9,  10.     End  of  larval  sta^e  (X  6);  diameter  5.5  mm. 

From  Lower  Triassic  (Meekoceras  be<l8),  Wood  Canyon,  Aspen  Ridge,  9  miles  east  of 
Soda  Springs,  Idaho.     Colleetion  of  United  States  National  Museum. 
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HEDENSTRCEMIA    KOSSMATI. 


PLATE  LXXXV. 

UssuRiA  Waageni  Hyatt  and  Smith  (p.  90.) 

Fios.  1,  2,  3.     Left  side,  front,  and  rear  views  ( X  3),  transition  from  Dhnorphoceras  to  Thalaasoceras: 

diameter  11  mm. 
Fk3.  4.     Septa  ( X  4)  of  the  same. 

Figs.  5,  6,  7.     Right  side,  front,  and  rear  views  (X  6),  Dimorphoceroji  stage;  diameter  5.5  mm. 
Fio.  8.     Septa  ( X  10)  of  the  same. 

From  Lower  Triassic  ( Meekoceras  l>ed8) ,  Wood  Canyon,  Aspen  Ridge,  9  mile.^  east  of 
Soda  Springs,  Idaho.     Collection  of  United  States  National  Museum. 
Fio.  9.     Septa  of  ThaloHxocerm  /VjiW/p«i  (iemmellaro  (for  comparison),  copied  from  Lethsea  Palteozoica, 

Bil.  2,Lieferung  3,  fig.  8. 
Fio.  10.     Septa  of  ThaloAsoceras  Gemmellaroi  Karpinsky  (for  comparison),  copied  from  A.  Karpinsky, 

Ammoneen  der  Artinsk  Stufe,  PI.  IV,  fig.  3c. 
Fio.  11.     Septa  of  Diinorphocfrai*  atratnm  Goldfuss  (for  comparison),  copied  from  F.  Freeh,  Letheca 

Pala^ozoica,  Bd.  2,  Lieferung,  2,  PI.  46b,  fig.  lib. 
Fig.  12.     Septa  of  I)imor})hoeemi^  (filhertsom  Phillips  (for  comjmrison),  copied  from  Foord  and  Crick, 

Catal.  Fossil  Cephalopoda,  British  Museum,  pt.  3,  p.  221,  fig.  105. 
Fig.  13.     Septa  of  Uniiuria  Iwanoivi  Diener  (for  comparison),  copied  from  C.  Diener, Triadische Cepha- 

lopodenfaunen   der  ostsibirischen    Kiistenprovinz:    M^m.  Com.  g^oL,   St-P^tersbourg,  vol.  14, 

No.  3,  1895,  PI.  Ill,  tig.  5. 

CoRDiLLERiTES  ANOULATUS  H^^att  and  Smith  (p.  110). 

Figs.  14,  15.     Adolesi^ent  stage  (X  3);  diameter  15  mm. 
Fui.  16.     Septa  (X  4)  of  the  al)ove  specimen. 
Figs.  17,  18,  19.     Larval  stage  (X  8);  diameter  6.5  mm. 
Fig.  20.     Septa  (X  12)  of  the  same  spetdmen. 

From  Lower  Triassic  (^leekoceras  beds).  Wood  Canyon,  A>pen  Ridge,  9  miles  east  of 
Soda  Springs,  Idaho.    Collection  of  United  States  National  Museum. 
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A. 

Acatenati 

Srr  al^o  Halorites. 

Acknowlodgnient.s  to  those  tissisting 12 

Acrochordiceras  Hyatt 15- 

17, 2:2, 33, 44, 12:i,  129, 15H-159, 177-17H 
Hyatti  Meek . .  22, 23, 131-132, 140,  I06,  lt)3, 172, 177, 178,  ^62 

ACUti  MojsisovicH IC>6 

See  atso  Balatonites, 

Adrianites  Gemmellaro 29. 72, 7.'»,  3r>8 

iEquabiles  Mojsisovics (»(>-{>7 

SeC  also  Paratropites. 

Aganides 29. 77-7S,  232 

Agathiceras 29 

Ahuska,  fossils  from 17 

Alpine  province,  fossils  from 17. 

35, 39,  41 ,  13, 4r»,  .^3-o-t,  06.  (k'j,  69, 76, 79, 8('>,  SM. 
94,  104.  13«i,  13^,  155,  161,  171,  175,  193- r>l 

Ambites  Waagen 104-106. 218. 3:s 

America,  fossils  from 31-33 

Triassic  fossils  of,  relations  (»f  Paleo/.oic  fossilsan<l .       34 
See.    a/>'o    Alaska,     (.'alifornia,     Idaho.     Nevada. 
Wyoming. 

Ammonites  Arpadis  Moj 174 

aussccann>  (iabh 77 

Imlatoniius  Mdj \m 

bi/linijsidn  iis  (Jaltb 91 

lihih  i  <;al.b 172-173 

Khrliclii  Han 45 

erina<'rus  I)itt :is 

/olincf  us  Dill ICO 

Ilomfrayi 21 

nasturtium  Ditt  201 

no<l<»>u>  HruK 16M 

oribiisiis  Ditt 200 

Rniiisiiii>  ri 21,41-42 

ransf riatiis  Hau 101 

rcticiihiin- \\s 

rv\\{U-\\^\'<  Hey 151 

sainllinK<'ii-^i^  Hau »)l-62.65 

Silt II III w  hitt 54 

^v  //( i;/lol>o.<(ttf  Hau 42 

sciitifosus  Ditt 19.H 

Hiihhii/fiitns  Hau 66,67 

Amm(»ii(U<ha 31-33.  ;i5-2(>3 

Aii'ififfh  nstni mill  Hyiitt KM) 

Anatotnitt  '^  M()j>isovic^ 21,31,4(),  47.  17- 4S 

vubiutcniiitt'ii-  H.  and  S 

.s/7  n!sn  .\\\\n\  \\v<. 

Anatr"|>itt'^  M<)J^i<i>vi<-> 

St  I  i/f'.^'- Spiiiovi:  Trof.itc*;. 

Anil<'r--Mii.  I".  M..  i. »>^il>.  t'<»uii(l  by 

fi).«-,vil  <jKTif.s  named  i«ir 


P*age.    ;  Page. 

42      Anisic  stage,  fossils  of 17 

Anolcites  Mojsisovics  . .  16, 17, 22. 33, 158, 192, 196, 19(W-198, 201 
Meeki  Moj. . .  22-23, 126, 131, 133, 172. 193, 196-198.  AU,  S6U 

WhitneyiGabb •22-23, 

58, 126,  i:«.  140, 156, 172, 174. 178, 193, 198, 26U 
See  also  Trachyceras. 

Aploceniii  Hyatt 161 

A rcestes  Suess 16.17, 25, 29, 31 .  72,  78-74,  74-75 

Andersoni  H.  and  S 26.42,  74, 108, 203, 328 

Bramantei 75 

••cirratns  \Yh 18 

coloni 73-74 

cymbiformes 76 

Gabbi  Meek 22, 43, 77 

galeati 73 

intuslabiati 73 

( Proarcestes)  pacificus  H.  and  S 24,  75,  JiH).  378 

perplanus  Meek 84 

Arceslida' 29.  31,  7:{,  73-77 

Arcestoidea 29. 31,  70.  70-77 

Arieti formes 59, 166 

See  aim  Balatonites;  Tropiceltites. 

Arietites  (Caloceras)  mxiotianus  d'Orb 26 

.Vrmenia,  Triassic  fo.«*si]s  from 127-128 

Arni(K'eltites 59 

ArniotHes  Hyatt 1«>.")-I('>4i 

Arnold,  Ralph,  fossil  species  named  for 137 

Arpadites  Mojsisovics.   16, 25, 33, 157-158, 1 74-1 75.  17.V177, 181 

cinensis  Moj 176 

( oibbi  H.  and  S 24. 175-177,  Jul*,  dS'2 

ArthaU'r.  G.  von.  classification  i)lan  of 27 

on  Hungariles 128 

on  Judicarites 166 

on  Kcillingitcs 174 

Arthabcrites  Dicner 95, 109 

Asia,  fossils  fnmi 17, 19,  :n-3;5 

Sf<  (i/>o  India,  Siberia.  .Tapan,  Asia  Minor. 

Asia  Minor,  fossils  from 155 

Aspen  Uidge.  Idaho,  fossils  of . .  17-19. 79.  M,  x9, 92,  99-100,  liYZ- 
103,  110,  112-114.  118-121,  137.  lis.  IM),  Jls,  JJ0,'J^!„ 

•J3J,  j.is,  2!,o,  J',:,  2UG,  :!,s,  j^.s-.w.'.  .i>;-.;.-..s,  srjj,  .W4 

Aspenites  Hyatt  and  Smith 31. 95-1Ki,  102, 103 

acutus  H.  and  S 19, 20. 95,  Mi,  J20, 22£ 

Afpi(lit(s  Freeh M,  102, 148 

Aspidites  Waagen 15, 17. 28. :«, 

\t2, 103,  113, 119,  i:i5. 1 12, 15!»-15».  153-154 

24.47-4S  Hooveri  H.  and  S 20.  15:i-154,  J.W 

superbus  Waag 152 

♦;(.  ^p 19,20 

Airactites  Guiinb.-l 16. 2.=>,  :i3.  204. 20.5 

71  IMiilippii  H.an.l  .s 21.205,.;/,.' 

::('l  sp 

as; 


i2.2;).2»..2u:; 
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Aulacoceras'iiojtieoyics 204 

Austin,  8.  W.,  fossil  species  named  for 73 

Aviculopecten  idahoenxis  Meek 18 

PealeiWh 18 

B. 

Bactrites 204 

Badiotites 167 

Bajuvaric  stage,  fossils  of 17 

Balatonites  Mojsisovics 16. 

22, 33. 141-142, 158-169, 165-106, 167, 169, 192-193 

acutiMoJ 166 

arietiformes  MoJ * 166 

gemmati  MoJ , 166-167 

shoshonensis  H.  and  S 17, 23, 166, 167,  S62 

HP 22 

Belemnites 204 

Belem  nitidae 83, 204-205 

Belemnoidea 33.204-210 

Beloceras  H  yatt 30, 95-96, 98-99, 103 

Beloceratidse 30 

Beneckeia  tenuis  8eeb 106 

Beyrichites  Waagen. . .  16, 22, 32. 135, 140, 142.  l&4-lo6, 155-156 

rotelliformis  Meek 22.23,58, 

126,131.133.140.166-156.163,  1?2,  174.  178,198,  2fif.  55* 

Hp 23 

Bibliography 211-214 

Bittner,  Alexander,  fossil  species  named  for 124 

Brahmanic  stage,  fossils  of 17, 19 

Buohenstein  beds,  fossils  of 22 

Buena  Vista  Canyon,  Nev.,  fossils  from 22 

Bullati  Mojsiwvics 66 

.Sef  also  Tropites. 
Buntsandstein,  fossils  from 17 

C. 

California,  fossils  from 20. 

23-26, 46, 53, 72, 81-82, 88, 90, 101, 118, 138, 
143,  165,  175,  182,  192-m,  201,  207,  210 

Inyo  County,  fossils  from 17, 49, 85,  S5i,  368-S72 

ike  also  Inyo  Range. 

Plumas  County,  fossils  from 17, 25-26, 42,  f7A 

section  of 26 

Shasta  County,  fossils  from 17, 

23-25, 37. 39, 41, 43-44, 48, 54, 56-57, 59-61, 
65, 67, 69, 75, 78, 105, 107, 160-161, 172, 175, 
181,  185-186,  188-189,  191,  193-194, 196. 
199, 202. 205-206.20^-209, 268,  S26, 37U-S82 

section  in 24-25 

Tria.»»sic  in 15-17 

Californit^s  Hyatt  and  Smith 33, 

17»-180, 180-182, 184, 187-190, 382 

Merriami  H.  and  S 24, 179, 180-181,5ao 

Caloceras  nodotianus  d'Orb 26 

Carnitcs 95 

Catenati 41, 42 

.Sec  also  Halorites. 

Celtites  Mojsisovlcs 16, 

17, 32, 50-51, 52, 122-123, 126, 125-126, 141-142 

FlorianiMoj 164 

Halli  Moj 22, 23, 136-126, 133, 166, 172,  ^66, 566 

liividorsatus  Hau 126 

sp 19, 23, 52, 100, 120, 151 

Cel  titidai 28. 30;  32, 1 14-116, 121-132, 122-126 

Celtitina- 122 

Ceratite  beds,  fossils  of 17, 19, 22, 123, 162 
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Ceratites  de  Haan 16-17,22,28, 

83, 120, 128-129, 157-168, 161. 167-170, 170-175. 178 

AonMQn 191 

(Gymnotoceras)  Blakei  Gabb 22, 

28, 126, 131, 183, 156, 172, 17S-174, 178, 198.  £60 

carbonarius 122-123 

dalmatlnus  Hau 162 

flemingianus  de  Kon 120 

(Gymnotoceras)  gemlnati 172-173 

glaucusMuen 137 

Haidingeri 133 

Hedenstroemi  Key lOO 

humboldtensis  H.  and  S 22. 

23, 26. 68. 126, 131, 183, 140, 156, 170-172, 174, 198, 550 

Idrlanus  Hau 168 

lawrencianus  de  Kon 84 

Mojsisovicsi  Boeckh 127 

nevadanus  Moj 181 

nodosus 22,166.168-169.178 

obsoleti 117,123,164 

planus  Arth 23. 172 

subnodosus  Moj 171, 172 

subrobustus 50 

trinodosus  Moj 22,28,163.171-172 

Vogdesi  Smith 23 

Ceratitidffi 27,80,32-83. 

36, 37, 104, 114- 117, 122-123, 128, 1 66-1 68, 158-203 

Ceratitoidea 29,80,32,62,66,82,83,114-116,116-208 

Choristoceras 167 

Circumplicati  Mojsisovlcs 162-163 

See  also  Dinarites. 

Cladiscitida; '    29 

Classitlcation,  schemes  of 12, 26-28 

Clionites  Mojsisovlcs . .  16, 26, 33, 167-158, 180. 181-182, 183-191 

angulosus  Moj 181 

Ares  Moj 187 

(Neanites)  califomicus  H.  andS.  24, 181, 189, 190-191,5;}? 

(Shastites)  compressus  H.  and  S 24,181, 188-189, 5(tf 

Fairbanksi  H.  and  S 24, 182, 188-185,  t96,  S98 

(Traskites)  robustus  H.  and  8 24, 181, 186-188,500 

(Stantonltes)  rugosus  H.  and  S 24, 181, 185-186, 298 

spinosus  Moj 184 

WoodwardiMoj 184 

sp 24 

Clydonautilus  Mojsisovlcs 205 

biangularis  Moj 207 

Quen8te<lti  Moj 207 

triadicus  yioj 206 

Clydonites 167 

Uevidormtus  Meek 126, 164 

Clypiles  Waagen 32,96,102-103,152 

tenuis  H .  and  8 19,10S,  S18 

typicus  Waag 102 

Cochloceras 157 

Colocerus 206-206,316 

Coloni 73 

See  also  Arcestes. 
Columbites  Hyatt  and  Smith. . . .  16, 17, 29, 31, 48, 50-51, 51-62 

parisianus  Hyatt  and  Smith 19, 

50, 51-52, 100, 120, 146, 151,  tl8, 538, 56ii 

Columbites  beds,  fossils  of 19, 100, 145,  £18, 500 

Contlnui  Mojsisovlcs 45 

Sec  also  Juvavites. 

Cordillerites  Hyatt  and  Smith 15, 

30, 32, 95, 101-102, 108. 109-110, 110-U4 

angulatus  Hyatt  and  Smith 19, 

92, 109, 110-118,137.f?0.5^f,55S,5^4 
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OymnitidflB 28,80,82,114,11M1^121 

Gymnotoceras  HyaU 88, 172-178, 178-174 

BlakeiGabb 22, 

2),  126. 131. 183, 156, 172, 17»-174, 178, 198,  MO 

roteUiformeUeek....: 166 

8p 28 

»See  aUo  Ccratites. 

Qymnotropites  Hyatt  and  Smith 24, 81,  M,  66, 56-67 

amerlcanu8  H.  and  S 24,  M,  66-67,  tdO 

See  alao  Pamtropites. 

Gyronltes  Waagen 19, 20, 32, 

85, 1 16-118, 128, 135, 138, 142,  146-146, 146-148. 151 ,  164 

aplanatum  Wh 17-20, 

85,92, 100, 102. 103, 112, 117, 119, 121, 135, 137-139, 
141-142,  144,  146-148.  164-165.  184.  i$8,  5a,  570 

f roquens  Waag 145, 147 

nangaenids  Waag 147 

whlteanuH  Waag 147, 164 

ike  aleo  Meekocerua. 

H. 

Ualobia 16 

rugofta ' 25 

HUperba  Moj 17, 24-26, 3y.  5(i,  160-161, 177, 196, 210 

Hnlobia  Rup<*rba  bedH.  fo»<ilM  of 17, 25-26 

Haloritex  MojsisovicM 16. 31 .  39, 4 1 ,  42-43 

acatenuti  M(>j«iMovicH 42 

nmericanuf; 26. 41, 42, 203,  e7U 

catenuti  Mojslsovics 41, 42 

( Homerltet*)  semiglobosiis  Han 24 

«p  74, 108 

Haloritida? 29. 31, 85, 35-48 

Harpooeras 64 

Hauer,  F.  von,  on  Dinaritos 163 

Hauerites  Mojsiwvicj* 16, 32. 104, 104-105 

.'Ksculapii  Moj 105 

Ashleyi  H.  and  S 24, 104-105, 106,  l'.vo 

Huug.  E.,  clasHiflcation  plan  of 27 

on  Parapopanoceraw 71 

Hedenstro^mla  Waagen  . . .  15, 32,  9j,  100-101 ,  101-103. 119, 141 

Hedenstruemi lOJ 

Kossmatl  H.  and  S 19. 92, 101-102. 137, 218,  STHt,  .kU 

MojsiMovicsi  Dien 101-102 

lU'denstra'mia  beds,  correlation  of 19 

Helictites 36 

Hemclitea 157 

Horaclites 157 

Himahiyas,  fossils  from 35, 

39, 46, 53, 69, 79. 85-><«),  88, 101 .  104. 121 ,  152. 192, 194, 207 

Homerltes  MojslsovlcH 24, 31, 42-48 

scmigloboHUs  Han 48.  :i7-J 

Ste  aho  Hnlorites. 

Hoover.  T.  .1..  fossil  si>eoles  named  for 154 

Hosselkus  llnu'stone,  foHsils  fnmi . . .  ir>-17. 24-25. 39, 56. 69, 203 

Uungiirltes  MoJMixovlcs 15, 16. 22, 32. 

62. 65.  M2-S3. 12:^.  127-129. 13(^31, 141-142, 158-159, 166, 168 

Pradoi  Vern 129 

Raddel  Arth 1*28 

Yatesi  H.aiid  S 17-20.129.256 

lliinffnritldie 2X,  30, 32, 94. 114-115, 122-123, 126, 126-135 

Hungary,  fo>sils  from 152 

HunilK>ldt  Mountains.  Nev,,  foj^slls  of 17 

S*r  aim  East  Humboldt  Range:   West  Humboldt 
Range. 

Hyatt,  Alpheus,  death  of 11 

on  Arniotltes 166 

on  Florianltes U'A 


Page. 

Hyatt,  Alph«tu,  on  Meekooenui 142,147 

workoi 11-12 

Hydaapic  atage,  foadla  of 17 

I. 

Ichthyosauiids 24 

Idaho,  foBsUa  from 15,17-19,51-62, 

88, 96. 101, 122, 136, 148-145. 14»-149, 151, 159, 164,  £18 

See  aUo  Aspen  Ridge;  Paris. 
Independence,  Cal.,  fossils  from   near.     See   Union 
Wash,  Cal. 

India,  foflrils  from 15,17,19.64,76. 

82, 102, 128, 135, 138, 148. 155, 159. 162, 164, 170. 175, 184 

5e«  a/00  Salt  Range;  Himalayas. 
Inermes  Mojsisovics 38 

Sec  tUso  Sagenitea. 
lutermittentes  Mojsisovies 4&Hlt6 

See  aim  Juvavites. 
Intemipti  Mojslsovlcs 45 

See  alfo  Juvavites. 
Intualabiali , 73 

See  also  Arcestes. 

Inyo  Range,  Cal..  fossils  from 15, 

20, 49, 82-83, 89, 96, 99, 113-114, 116, 150, 153, 372 

See  also  Union  Wash,  Cal.;  Union  Spring,  Cal. 
Inyoites  Hyatt  and  Smith 32, 184, 184-135 

Owenl  H.  and  S 20, 184-185, 228,  S5U.  S72 

Jseulitea  MojsisovieM 60 

oboliuus  Ditt 60 


Jackson.  R.  T.,  fossil  species  named  for 152 

Jakutic  stage,  fossils  of 17 

Japan,  fossils  from 17. 165 

Japonites  sp 22 

Joannites  Mojslsovica 16, 31. 76, 76-77 

cynibiformis  Wuif 76 

Gabbi  Meek 76, 126. 19« 

nevadanus  H.  and  S 23, 76-77,  ff?A 


sp 


25 


John  Gray's  Lake,  Idaho,  fossils  from 144, 148-149 

section  at 18 

Judicarites  Molsisovics 166 

Juvavites  MojsLsovics 16. 25. 31, 44. 46-46. 46-48, 178 

continui  Moj 4«5 

dimorphi  Moj 4.5 

intermittens  Moj 47 

intermittentes  Moj 45. 47 

interrupti 45 

rotundns  Moj 46 

sciHsi  Moj 45 

( Anatoniites)  subintermittens  H.and  S 24,47-4H,276 

subinterruptus  Moj 24, 46-47, 216 

Juvavites  beds,  fossils  of 17, 25 

K. 

Karnic  stage,  fossils  of 17,24-26, 

35, 38-39, 46-47, 53-54, 56, 59. 67, 69, 76, 104. 107, 
160,  175,  182. 192-194, 196. 198, 200, 268-272, 37  U 

Karpinsky,  A.,  on  Pronoritidie 108 

Keui>er  stage,  fossils  of .' 17 

Keyserlingites  Hyatt 50 

Kingltes  Waagen ISS',  142, 14 1 

Kittl,  K.,  on  Dalniatites 82 

Klipsteinia 162 

Knecht,  C.  E.,  fossil  species  named  for 139 
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Nautilus  triadlcuH  Moj 205-206 

Whltneyl  Gabb 23 

Xeanltes  Hyatt  and  Smith 24, 38, 182, 189, 190-191 

californicusH.andS 24,181,189, 19©-191,a»? 

Sre  alto  Clionitcs. 
Nevada,  ft^wdls  from ....  21-23,  W,  57-ft8,  ?2, 76-77. 86, 94, 97, 107, 
126. 130. 132, 138,  IftiV-lSe,  162, 165-166, 173, 196,  ifiU 
I'oNKils  from.    .Sy«a/M}\VeHt  Humboldt  Range;  Dcxa- 
toyn  Mountainx;  Shoshone  Mountains. 

Triatwic  in 15,17 

!!iection  of 21 

Nomiftmo<.>era8 30, 93 

Noric  Htage,  fowils  of 16, 17, 25-26, 35, 38, 41 ,  46, 5C. 

74, 104. 107-108. 1H2, 184, 198, 200-201, 203.  f7i,  5iH 

Norites 101 

Noritidtt 30, 95, 101 ,  104. 106 

Nudi  MojslsovieH 162 

.Srr  a&«  Dinarites. 

O. 

OljHoleti  MoJHisovicK 164 

Sec  cUso  Ct»ratite«. 

Olenek  limestone,  correlation  of 19 

Olenekites  Hyatt 50 

Ophicern*  Freeh 145 

aplanatuni  Fr 146 

Ophiceraa  Grienbach 15,17,28,32,81. 

89, 102, 116, 117-llH,  118-120, 135, 142, 145-146, 151 

demiflsum  Opp 119 

DieneriH.andS 19,92,113,  II H-1 19,  i?;Ji 

himalayanum  Gries 117 

ptyehodes  Dien 119 

Spencei  H.  and  S 19, 52, 100. 119-120. 145, 151, 5U) 

tibeticum  Grles 117 


Kp. 


20 

<  )rthoceraH  Breyn 33,204. 809-210 

Blakei  Gabb 22, 23, 210 

Mhastense  H.and  S 24,210.5/2 

OrthoceratidfB 209 

Orthopleuritea 167 

Otooeras 28. 123. 128, 1.58 

Woodward! 28 

OtoceraH  beds,  a^e  of 28, 119 

Owenites  Hyatt  and  Smith 31,82,83 

Koeneni  H.  and  S 19,82, 8«,  :.W 

<  >wens  Valley.  Cal..  fossils  from.    See  Union  Wash.  Cal. 

r. 

Paleozoic  fossils,  relations  of  Triassic  fossils  and  table 

showing 34 

I^iracdtHfg  Freeh 123-124. 136 

Paraganides  Hyatt  and  Smith 16, 29, 31, 77-78 

ealifoniiciis  H.  and  S 24, 77.  78,  .576 

Parakymatites 136 

Paraleeanites  Diener 30. 

32, 11 1-115. 12:^,  186. 136-137, 140, 157, 168, 258 

Arnold!  H.  and  S 19,20,113, 186-187,  JU..^70 

Paralegoeeras 29.  S6H 

Paranannites  Hyatt  and  Smith 29,31, 80-81 

nsi)enensis  H.  and  S 80. 81, 92, 113, 137,  '*32,S62 

ParapopancM'eras  Hung 15, 17, 29, 31 ,  70,  7 1 .  71-72, 129. 159 

Haiigi  H.  and  S 20.  71-72, MiS 

See  al»)  Popanoceras. 

Paraprolecanites 30. 109-110 

Paratropites  Mojsisovles  . .  16, 29, 31 ,  58-54, 54-57, 61 ,  04. 66. 173 

(Gymnotropites)  amerieanus  H.  and  S. .  24,54, 56-57,^.50 

bidirhotomus  Moj ...        53 

Diltmari  Moj 24, 54, 56 


Page. 

Paratropites  SatumuB  Ditt 53,56-56 

Sellai  Moj 24-25, 53, 54-ft6, 161. 177, 196,  f7«,  S7S 

sp 24 

See  aUo  Tropites. 
Paris,  Idaho,  fossils  from  near. .  19, 52, 145, 151 .  338, 3W,  3J!,i,  360 

Parodoceras 362 

Paulotropltcs  Mojsisovics 66 

See  atoo  Tropites;  Labiati. 

Peale,  A.  C,  fossils  found  by IM.  i44 

Pelecypod  beds,  fossils  of 17 

Pericyclus  Mojsisovics 35 

Philllppi.  E..  fossil  species  named  for 205 

Phylloceratida 89 

Phylloceratida* 29,92-93 

Pinacoccras  platyphyllum  Moj 107 

Pinacoceratida* 30, 32, 95, 95-108 

Pinacoceratoidea 29,30,32.94-96,95-114 

Pit  formation,  fossils  of 17,25 

Placites  Mojsisovics 16, 82, 96, 107,107-108 

hnmboldtensis  H.  and  S 17, 26, 74, 107-108.203. S2S 

Plococercu  Hyatt 161 

Polycyclns  Mojsisovics 16, 25, 33, 36, 157-158, 201 .201-202 

Henseli  Op -201-202 

nasturtium 37 

nodifer  H.  and  S 24, 201-202,  t»2 

l»opanoceras  Hyatt 31, 70,71-72,75, 123,290 

(Parapopanoceras)Hangi  H.andS 20,71-72.56^ 

i»opanoceratida; 29, 81, 70.70-T3 

Prionolobus  Waagen 28, 82, 52, 135, 142, 160, 160-162 

graeilUatisVfh 143 

Jacksoni  H,  and  S 19, 

'20, 52. 100, 119-120, 145, 161-162, 3ifi 

mushbachan  us  Freeh 149 

Waageni  H.  and  8 25,160-161,570 

See  cUso  Meekoceras. 

Proarcestcs  Mojsisovics 24, 29, 81, 74-75 

paciflcus  H.  and  8 24, 76,  f90 

.Sec  aUo  Arcestes. 

Proccro/tfca  Kittl 115,122 

Proclydonautilus  Mojsisovics 16, 88, 806, 206-207 

triadicus  Moj 24, 56, 200-207, 208, 5/i.5i6 

Prodromites  8.  and  W 80,95-96,98,103,109 

Prolecanltes 30,108-111,157,268,868 

Prolecanitidte 27,39,60,96,122,167,168,192 

Pronannitos 862 

Pronorites  Mojsisovics 30, 108 

mixolobus 35S 

praepi  rmicus 368 

Pronontida? 30, 32, 95, 108-109, 109-114 

Propinacoceras  Gemmellaro 108-112 

Beyrichi 358 

Proptychites  Waagen 15, 17,81, 84-86, 141 

ammonoides  Waag 153 

Walcotti  H .  and  S 20, 86,  *54 

Proptychites  beds,  age  of 28 

fossils  of 89 

Prosphingites  Mojsisovics 31 ,  72, 72-78 

Austin!  H.andS 20,72-78,«iW 

Czekanowski!  Moj 72 

ProtopfiicfraH  Hyatt 161 

Protrachyceras  Mojsisovics 24, 

33, 158. 191-192, 19S-194, 194-196, 198 

Archelans  Laube 194 

chiesense  Moj 193 

Horafray i  (;abb 25, 198 

Leoontei  H.andS 24,193,194-196,504,506.505 

RudolphiMoj 193 

siibaspenim  Meek 193-194 

Stc  alw  Trachyceras. 


INDEX. 


393 


Piteudodinaritcs  Hyatt 162 

Pseudomonotis 16, 41 

idahot'iisis  White 19 

subcirulttHs  Gabb 16. 17. 21 ,  24, 26, 42, 74, 108, 203 

pBCudomonotis  beds,  fossiln  of 16-17, 2  5-26, 74, 203,  SiH-SSn 

PseudosaKei'.eraH  Diener 1ft, 

17. 28, 32.  ft2,  HI ,  H9. 9ft,  »»-90,  9<K-102, 109, 121 

Intermontaniim  H.  and  S 19. 20.  ft2, 92,  9»-100. 

113, 117,  120,  i:i5,  137, 141, 14ft,  149, 151, 22U,  Zm,  5U2 

PtyehiteH  Mojsisovics 1ft,  16,22. 31.  H4,  H6, 87,  lift,  lft9 

Meeki  H.  and  S 23,  H7.  -W 

'.'  perplaniis  Meek 22, 23 

Ptyehiiida*  MojsLsovieH 29, 

31,  77,  77-S8, 94, 1 14-1 1ft.  123. 128, 135,  Iftft 

Ptyehitin.T 31 ,  H1-H2,  H2-87 

Ptyehitoidea 29, 31-32.  77.  77-92 

R. 

Reiflingitos  Arthaber 174 

Retieulati  Mojslaovics 38 

Sr^  also  Sagenites. 

Rhabdoeeras  Hauer 16, 33.  41.  Ift7-15s.  :!0:!-208 

RiLSMelli 17. 26, 42, 74,  lOH,  s»0»,  510,  S2S 

Suejwi  Hau 202-203 

Rhsetic  stage,  fossils  of 17 

Rhynchonella  sp 19 


Sageceras  MojsisovieM 32, 95. 97.  97-9H  ' 

Gabbi  Moj 23, 97-98,  131, 133, 172,  i66,  M!*,  M]6  1 

Haidingeri  Hauer 98 

hauerianuin  de  Kon 97  \ 

Sageni tes  Mojsisovics  . . .  16, 25. 29, 31 ,  36, 87-«8,  38-41 .  192. 272 

erinaceusDitt 41   , 

(Trachysagenites)  Herbiehi  Moj 24. 

26, 39-41. 56. 160-161, 177, 210,  tSS,  Z70, 27  i 

inermes  Moj 38  ^ 

retieulati  Moj 38 

splnofi  Moj 38 

St.  Cassian  formation,  fosMils  of 21 

Salt  Range.  India,  fossils  f n)m 49. 

8ft, 97. 103. 116, 121, 138, 152. 178 

Sandlingites  Mojsi.sovies 33,  Ift7-lft8. 200.  200-201 

Anderstmi  H.  and  S 21. 200-201.  .UO 

Schistoceras Jl) 

Sehuchertites  Smith 9ft 

Seissi  M()j8isovie8 4>-46 

S*f  nIi>o  Juvavite?*. 

Scythie  ^taKe,  fossils  (»f 17 

Sha.sUisuurus 16 

pacillcus  Merriam 24 

Shastites  Hyatt  and  .Smith 24.3:{.  Ih-j,  lx\  Ihh.  188-1H9 

eoiiipres.su.M  H.  and  S 24. 181, 1HH-1H9, .Uhi 

Str  (I ho  ("1  ion  i tes. 

.<ho>hone  Mountains,  Nev..  fos-^ils  from 167. 262 

Shumardite-s 29 

Siberia,  fossils  of 1ft.  17, 19.49. 82. 8<;. 

88-89.94,99,101.116,  13,ft,  143,  147,  162,  Ifwt,  170.  173 

Sibirites  M()jsi.sovi('s 31. 44.  4H-40.  VJ-:a) 

hireinus  Waag 49 

N.xnlinKi  H.  and  S 20.  49-50. .'.;: 

pretif>sus  Moj J'^ 

Sibiri t i<l:e 29. 31 .  4H,  is  :>J 

Bibyllit«'s  Moj^-isovies 31.53.  57,  5h 

Louderbacki  U. and  S 5s,  .u;', 

J  liinorbis  Hau 5H 

tenuispiiiatus  M<»j 57 


Sieanltes  Gemmellaro :iO,  108, 1 10-112, 220 

Mojsvarl  Gem S58 

Sicily,  fossils  from 134 

Sirenites  Mojsisovies :«,  Ift7-lft9, 19H,  19(^199 

Lawsoni  H.  and  S 24.198-109,508,510 

Smith.J.P..clas8lfieation  plan  of 28 

collections  made  by 11, 18-19, 22. 25-26, 41, 83,85 

fossils  determined  by 21 

So<la  Springs,  Idaho.    Sef  Woo<l  Canyon. 

Spain,  fossils  from 129 

Si)ence,  R.  S.,  collections  made  by 19. 100. 145 

fossil  species  named  for 120 

Spinosi  Mojsisovies 38. 66 

Sec  also  Sagenites;  Tropites;  Metatirolitcs. 

Spirlferina  beds,  fossils  of 17, 25 

Spitzbergen.  fossils  from 94 

Stacheocenus  Gemmellaro 75, 290 

SUintonites  Hyatt  and  Smith 24. 33, 182, 18«,  lSft-186, 189 

rugosus  H.  and  S 24, 181, 185-186,  £98 

Scr  also  Clionites. 

Star  Peak  limestone,  fossils  of 16,26 

Stephanites  Waagen 44, 59 

Strong,  A.  M.,  fossil  species  named  for 165 

Sturia  Moj.sisovics 87-«8, 117 

Styrites 53, 5ft 

57 

29 


Relnischii  Moj 
suborders,  list  of  .. 


Tardeceras  Hyatt  and  Smith 31 ,  44 

parvum  H.  and  S 24, 44, 574 

Tellerites  Mojsisovies loi 

TnnnocheUus  Moj 207-208 

Neunuiyri  Moj 208 

Terebratula  angustata  Hall 18 

semisimplex  White 18 

Thalassoceras  Gemmellaro 29, 87 -hk,  yi-92, 348 

Gemmellaroi  Karp 91 ,  584 

Phillipsi  Gem 91, 5«4 

Thalassoceratid* 29, 32, 87-88, 88-92 

Timanites 30, 96 

Tirolic  stage,  fossils  of 17, 22 

Tirolites  Mojsisovies 16, 17, 

32, 104, 1-29,  lft7-158, 158-159,  lft9-162, 166, 168, 171, 
17ft,  180,  182-183, 189-190, 192, 197. 199-200.298,382 

cassianus  Quen 19, 159 

(Metatin>lites)  foliaceus  Ditt 24.160-161.580 

Haueri  Moj 19 

paeificus  H.  and  S A).  1 59. 258 

Smiriagini  Moj 19 

spinosi 159 

Tin>lites  beds,  fossils  of 159 

Tin)litinaj 167, 169 

ToHKiuist.  Alexander,  fossil  genus  named  for 60 

on  Ceratites  169 

on  Huml>oldt  fauna 22 

Tornquistites  Hyatt  and  Smith 31,  59-60. 60-61 

evolutus  H.  and  S 24. 69, 60-61, fSO 

Toula,  F.,  on  Hungarites 87 

Tniehyceras  Laube 16, 

'2ft, :«.  38-39, 157-159, 1(^.  168. 191-193, 193-199 

Aon 192 

(  Protmchycem-)  Archelaus  Uiubc 194 

Broihtus 199 

canadense  Whit 193 

(Protrachyeeras *  cliicseiise  .Moj 193 

eiMilensc  Mc»j 126 

(Protrachyeera.s >  Ilomfrayi  (iabb 2.5. 193 
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INDEX. 


P»ge. 

Thieftyeercu  itMficarieum  Meek 196 

(Protrachyc-eras)  Lecontel  H.  and  S 24, 

198, 194-196,  SOi,  306, 908 

(Anolcitefl)  Meeki  MoJ 22-23, 

126, 131. 133, 172, 198, 196-198,  SSit,,  96U 

(Protrachyceras)  Rudolph!  Moj 193 

(ProtrachyceraR)  subaspenim  Meek 193-194 

(Anolcitefl)  Whitneyl  Gabb 22-28, 

68, 126, 138, 140, 156, 172, 174, 178, 193, 198,  t6i 

sp 24 

Trachyceras  Homfrayi  bedfl,  fossils  of 17, 25 

Trachycerata 157,192,197 

Trachyofltraca 26-27,114,128 

Trachysagenites  Mojtdsovics 24. 31 ,  38-69, 39-41 

erlnaccus  Dltt 89 

Herbichl  MoJ .  24-25, 89-41, 56. 160-161.177, 210,  t68,  g70,  fit 
See  also  Sagenites. 

Traakltet*  Hyatt  and  Smith 24, 83, 182, 185, 186, 186-189 

robufltufl  H.  and  8 24,181.186-188,300 

See  alio  CHonites. 

Triaasic,  fowilH  of,  liste  of 15-17 

fossils  of,  relations  of  Paleozoic  fossils  and,  figure 

showing 34 

occurrence  and  thickness  of 15 

Trlassic,  Lower,  occurrence  and  fossils  of 15, 17, 18-20 

Triassic,  Middle,  occurrence  and  fossils  of 15-17, 20-23, 25 

Tria»<ic,  Upper,  occurrence  and  fossils  of 16-17, 23-26 

Tropiceltites  MojsiHOvics 31 ,  5ft,  58-69, 59, 64 

arietiformes  Moj 59 

cofltati  M  oj 58 

Frechi  H.  and  S 24, 59, 57«5 

laeves  Moj r)8 

rotundus 58, 59 

Tropitcs  MoJHisovics 16, 

25, 29, 31 .  50-51, 54-55, 04, 66-67, 67-69, 11 7, 178 

sequabilcs  Moj 66-67 

bullati  Moj ^ 62, 66 

DilleriSm 24 

galeoli  Moj 6<M)7 

labiatiMoJ 66 

Morloti  Moj 24 

(Paratropites)  Sellni  Moj 54 

spinosi  Moj 66 

subbullatUH  Hau . . . .  16,17,25,26,36-57,39,41,43-44,56.61,   ' 
67-69, 160-161. 177, 188, 193, 196, 210, 282, 28!,,  S7h  I 

torquillus  Moj 24.07,177  j 

sp 24 

Tropites  subbullatus,  zone  of,  fossils  of 36, 39, 75, 78, 

105, 107, 160, 175, 181, 185-186, 18J^190, 
198-203, 205-206,  208-209,  S7h,  37!,-SS2 

Tropitida; 29, 31, 62-63, 53-09, 1 14, 122-123, 128, 130, 173, 192 

Tropitoidea 29,31,35-09 

Turner,  H.  W.,  collections  made  by Il,r23.129 

fossil  species  named  for 209 

U. 

Union  Spring,  Cal.,  fossils  from  near 20.135,151,105 

Union  Wash.  Cal.  fossils  on 72-73,  «0, S,>, 

100. 102. 117. 123-124, 129, 144, 148-149, 151. 

IfvJ,  159, 222,  226-230, 23U,  236, 2h!*,250-'25S 


Paea 

Uflsoria  Dlener 15, 17, 28, 29, 31, 87, 88-89, 89-92, 99, 102, 149 

oompressa  H.  and  S 20, 88, 89-90, 92,  ff^ 

Iwanowi  Dien 88, 90-92,  S8U 

Schamarse  Dien 90-92 

Waageni  H.  and  S. . .  19, 88, 90-92, 118, 144,  SIS,  SIS^  S60, 386 

Usflurltidse  Hyatt 89 

V. 
Vogdes,  A.  W.,  fossil  species  named  for 140 

W. 

Waagen,  W.,  classification  scheme  of 27 

fossil  species  named  for 92 

on  Ambites 106 

on  Beyrichites 155 

•  on  Ceratites 168 

on  Flemingites 120 

on  Gyronites 164 

on  Heden8tru^ma 101 

on  Meekoceras 142 

on  Meekoceratidse 135 

on  Noritidce 95 

on  Proptychitea 84 

on  Xenaspis 115 

on  Xenodiscus 115, 118. 122 

Walcott,  C.  D.,  fossils  found  by 134 

Werfen  beds,  fossils  of 159 

West  Humboldt  Range,  Nev.,  fossils  from 16-16, 21-22, 

26,  42,  62,  74,  87,  M.  108,  125-126. 131. 
133.  140,  156,  163,  170.  1T2-174.  178-179. 
198,  208,  210,  260-266,  St8-336,  36U,  366 

White.  C.  A.,  fossils  described  by IS 

Whitney,  J.  D.,  collections  by 21,138,174 

W(K)d  Canyon,  Idaho,  fossils  from 96, 144 

Wyoming,  fossils  from IH 

Wyominffites  UyAtt 140,145.147 

aplanatus  Hy 146 

X. 

Xenaspis  Waagen 32,116-116. 

116-118, 123, 128, 141-142, 147, 167-158 

oplanata  Waag 146 

carbonarla  Waag 117,122 

Marconi  H.  and  8 20, 110-117,  i30 

Xenodiscime 28,123,128 

ynuHlisnis  (Freeh  ) 115 

Xenodiscus  Waagen 16,82,50,115-116,118, 

122-123, 123-124, 128-129, 187, 141-142, 145, 167-159 

apUmaJtus  Moj 146 

Bittneri  H.  and  8 17, 20, 128-124,^56, -258 

Karpinskyi  Moj 117 

plicatus  Waag 116-117,122-123 


Yates,  L.  Ci.,  fossil  named  for 129 

Z. 
Zittel,  K.  A.  von,  on  Trachyceras 192 
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